SWITCHING, GENERAL PURPOSE, AND RF TRANSISTORS (METAL CAN) NUMERICAL INDEX 


Type 


2N497 
- 2N498 
- 2N656 
2N657 
2N696 
2N697 
2N698 
2N699 
2N699B 
2N703 
2N706 
2N708 
2N709 
2N717 
2N718 
2N718A 
2N719 
2N719A 
2N720 
2N720A 
2N721 
2N722 
2N743 
2N744 
2N753 
2N783 
2N834 
2N835 
2N869 
2N869A 
2N870 
2N871 
2N909 
2N910 
2N911 
2N912 
2N914 
2N915 
2N916 
2N918 
2N929 
2N930 
2N947 
2N956 


2N957 


2N978 

2N995 

2N996 

2N1131 
2N1132 
2N1252 
2N1253 
2N1420 
2N1613 
2N1708 
2N1711 


FR1718 (see 2N5244) 


FT1746 
2N1889 
2N1890 


2N1893 | 


2N1972 
2N1973 
2N1974 
2N1975 


2N1983 


2N1984 


2N1985 
2N1986 
2N1987 


 2N1988 


2N1989 
2N1990 
2N1991 


2N2008 


2N2049 
2N2192 
2N2192A 


2N2192B 


2N2193 
2N2193A 
2N2193B 
2N2194 
2N2194A 
2N2194B 
2N2195 


2N2195A © 


2N2195B 
2N2205 


2N2206 | 


2N2217 
2N2218 
2N2218A 
2N2219 
2N2219A 
2N2220 
2N2221 
2N2221A 
2N2222 
2N2222A 


2N2297 
2N2303 
2N2351 


2N2351A 


2N2368 
2N2369 


2N2369A 


-2N2443 
2N2475 
2N2476 
2N2477 
2N2483 
2N2484 
2N2509 
2N2510 
2N2511 
2N2586 
2N2605 
2N2616 

-2N2645 
2N2695 
2N2696 
2N2729 


2N2845° 


2N2846 


2N2847 


2N2848 


-.2N2868 


2N2894 


-2N2894A 


Type Page No. 


9-111 
9-111 
9-111 
9-113 


9-113 


9-114 
9-114 
9-116 
9-95 

9-118 
9-119 
9-123 


9.123 


9-123 
9-125 
9-125 
9-125 
9-127 
9-127 
9-127 
9-129 
9-129 


~ 9-129 


9-130 
9-130 
9-132 
9-132 
9-134 
9-132 
9-134 
9-132 
9-132 
9-134 
9-132 
9-134 
9-136 
9-144 
9-146 
9-146 
9-148 
9-148 
9-152 
9-156 
9-160 
9-162 
9-162 
9-164 
9-164 


9-168 


9-168 
9-168 
9-174 
9-176 
9-178 
9-119 
9-179 
9-179 
9-178 
9-183. 
9-183 
9-183 
9-183 


9-187. 


9-189 
9-193 


Type 


2N2904 
2N2904A 
2N2905 
2N2905A 
2N2906 
2N2906A 
2N2907 
2N2907A 
2N2927 (2N2695) 
2N3009 
2N3010 
2N3011. 
2N3012. 
2N3013 
2N3014 
2N3015 
2N3019 | 
2N3020 
2N3056 
2N3056A 
2N3057 
2N3057A. 
2N3072 
2N3073 
2N3107 
2N3108 
2N3109 
2N3110 
2N3114 
2N3117 
2N3120 
2N3121 
2N3137 
2N3209 
2N3250 
2N3250A 
2N3251 
2N3251A 
2N3252 
2N3253 
2N3299 
2N3300 
2N3301 
2N3302 
2N3303 
2N3304 
2N3337 
2N3338 
2N3339 
2N3426 
2N3444 (2N3252) 
2N3467 
2N3468 
2N3485 
2N3485A 
2N3486 
2N3486A 
2N3502 
2N3503 
2N3504 
2N3505 
2N3647 
2N3648 
2N3665 
2N3666 


Page No. 


9-197 
9-197 
9-197 
9-197 
9-197 
9-197 
9-197 
9-197 
9-179 
9-199 
9-203 
9-207 
9-211 
9-215 
9-219 
9-223 
9-227 
9-227 
9-228 
9-228 
9-228 
9-228 
9-230 
9-230 
9-234 
9-234 
9-234 
9-234 
9-238 
9-242 
9-246 
9-246 
9-250 
9-254 
9-258 
9-260 
9-258 
9-260 
9-262 
9-262 
9-264 
9-264 
9-264 
9-264 
9-268 
9-272 
9-276 
9-276 
9-276 
9-280 
9-262 
9-284 
9-284 
9-286 
9-286 
9-286 
* 9-286 
9-288 
9-288 
9-288 
9-288 
9-292 
9-292 
9-294 
9-294 


SWITCHING, GENERAL PURPOSE, AND RF TRANSISTORS (METAL CAN) NUMERICAL INDEX 


Type | Page No. Type 


Type 


2N3671 
2N3672 
2N3673 
2N3678 
2N3700 
2N3701 
2N3722 
2N3723 
2N3724 
2N3725 
2N3734 
2N3736 
2N3923 
2N3930 
2N3931 
2N3962 
2N3963 
2N3964 
2N3965 
2N4026 
2N4027 
2N4028 
2N4029 
2N4030 
2N4031 


JAN2N656/JAN2N657 
JAN2N696/JAN2N697 
JAN2N706 | 
JAN-TX-2N708/JAN-TX-2N914 
JAN2N718A/JAN2N1613 
JAN-TX-2N720A 

JAN2N744 

JAN2N869A | 
JAN2N910/JAN2N911/JAN2N912 
JAN2ZN916 

JAN2N918 

JAN-TX-2N918 
JAN2N929/JAN2N930 
JAN2N1131/JAN2N1132 
JAN2N1711/JAN2N1890 
JAN-TX-2N1711/JAN-TX-2N1890 


Page No. 


9-296 
9-296 
9-296 
9-298 
9-300 
9-300 
9-302 
9-302 
9-306 
9-306 
9-310. 
9-310 


9-312 | 


9-314 
9-314 
9-318 
9-318 
9-318 
9-318 
9-322 
9-322 
9-322 
9-322 
9-326 
9-326 


2N4032 
2N4033 
2N4034 
2N4035 
2N4046 
2N4047 
2N4134 
2N4135 
2N4137 
2N4207 
2N4208 
2N4209 
2N4251 
2N4357 
2N4358 
2N4872 
2N4873 
2N4960 
2N4961 
2N4962 
2N4963 
SE5020 
SE5021 
2N5022 


SE5022 


2N5023 
SE5023 
SE5024 
SE5050 
SE5051 
SE5052 
SE5055 
2N5056 
2N5057 
2N5065 
2N5106 
2N5107 
2N5144 
2N5145 
2N5200 
2N5201. 
2N5236 
2N5244 
2N5292 
SE7001 
SE7002 
SE8001 
SE8002 
SE8510 
518000 


Additional General Purpose Amplifiers and Switches 


Type — 


FT107a 


FT107b 
FT107c 
FT123 

2N4359 
SE8010 
SE8041 


—SE8042 


SE8541_— 


SE8542 


Page No. 


9-7 
9-7d 
9-8 
9-8d 
9-351a 
9-417a 
9-418 
9-418 
9-418 

. 9-418 


MILITARY APPROVED TRANSISTORS 


MIL-S-19500/74D 
MIL-S-19500/99D 
MIL-S-19500/120B 
MIL-S-19500/312A 
MIL-S-19500/181B 
MIL-S-19500/311 


_ MIL-S-19500/273 


MIL-S-19500/283A 
MIL-S-19500/274 
MIL-S-19500/271A 
MIL-S-19500/301 
MIL-S-19500/326 
MIL-S-19500/253A 
MIL-S-19500/177B 
MIL-S-19500/225C 
MIL-S-19500/342 


JAN2N1893 
JAN-TX-2N1893 
JAN2N2218/JAN2N2218A/JAN2N2219/JAN2N2219A 
JAN-TX-2N2219 
JAN2N2221 /JAN2N2221A/JAN2N2222/JAN2N2222A 
JAN-TX-2N2222 

- JAN2N2369A 
JAN-TX-2N2369A 
JAN2N2481 

- JAN-TX-2N2481 
JAN2N2484 
JAN2N2904 /JAN2N2904A/JAN2N2905/JAN2N2905A 
JAN-TX-2N2905A/JAN-TX-2N2907A 


JANZN2906 /JAN2N2906A/JAN2N2907/JANZNZ907A | 


- JAN2N3013 


Page No. 


9-368 
9-364 
9-364 
9-372 
9-372 
9-376 
9-380 
9-384 
9-384 
9-388 
9-390 
9-390 
9-394 
9-394 
9-397 
9-397 
9-401 
9-405 
9-409 
9-413 
9-413 
9-417 
9-417 


9-422 


MIL-S-19500/182A 
MIL-S-19500/182B 
MIL-S-19500/251D 
MIL-S-19500/324 

MIL-S-19500/255D 
MIL-S-19500/325 

MIL-S-19500/317A 
MIL-S-19500/317A 
MIL-S-19500/268A 
MIL-S-19500/268B 
MIL-S-19500/376 

MIL-S-19500/290A 


 MIL-S-19500/314A 


MIL-S-19500/291A 
MIL-S-19500/287 


15 


20-25 


30-45 


45-60 


80 


Type 


2N706 
2N708 
2N709 


.,, 2N721 
—2N722 


—2N743 
2N744 
2N753 
2N783 
2N834 
2N835 
2N869 
2N869A_: 
2N914 
2N947 
2N995 
2N996 
2N1131 
2N1132 
2N1252 
2N1253 


1 — 


NPN 


FT709 
2N4251* 


2N3011 


2N2369A 
2N4873* 


2N4137 


2N3299 
2N3300 
2N3301 
2N3302 
2N5106* 
2N5107* 


*Radiation Resistant devices 


50 
PNP 


2N4207 


2N4208 
2N3012 
2N4872* 
2N5292* 
2N2894A 


2N4209 
2N5056 
2N5057 


2N3209 
2N2927 
2N2695, 6 


2N4034 

2N2904-7 
2N3120, 1 
2N3502, 4 


2N3072, 3 
2N3503, 5 
$18000 


HIGH SPEED SWITCHES (METAL CAN) NUMERICAL INDEX 


Page No. 


9-26 
9-30 
9.34 
9-46 
9-46 
9-50 
9-50° 
9.52 
9.54 
9-56 

9.58 
9-60 
9-62 
9-76 
9-96 
9.98 
9-46 
9-46 
9-102 
9-106 


HIGH SPEED SWITCH SELECTION GUIDE 


Optimum Collector Current mA 


‘10 <= 


NPN 


FT709 
2N3010 


2N3011 


2N2369A 
2N3009 
2N3013 
2N914 
2N4873* 


2N4137 
2N3014 
2N2847 
2N2848 


2N3299 
2N3300 
2N3301 
2N3302 
2N2845 
2N2846 
2N3015 
2N4013 
2N3724 
2N4046 
2N5144* 
2N5106* 


2N3722 
2N4014 


~ 
st, 
kis 


2N3725 © 


2N4047 
2N3723 


100 
PNP 


2N4207 


2N4208 

2N3012 — 
2N2894A 
2N4872* 
2N5292* 


2N4209 
2N5056 
2N5057 


2N3209 
2N2927 
2N2695, 6 


2N5023 
2N4034 
2N2904-7 
2N3120, 1 
2N3467 
2N3502, 4 


2N5022 
2N3072, 3 
2N3503, 5 
$18000 


100 
NPN 


2N3426 
2N3303 


2N5065* 


2N3009 
2N3013 
2N3646 
2N914 


2N3014 | 


2N2847 
2N2848 


2N3299 
2N3300 
2N3301 
2N3302 
2N2845 
2N2846 
2N3015 
2N4013 
2N3724 
2N4046 


2N5106* 
2N5144* 


2N3722 
2N4014 
2N3725 
2N4047 


2N3723 


300 
PNP 


2N3012 
2N2894A 


2N5056 
2N5057 


2N3209 
2N2927 
2N2695, 6 


2N5023 
2N2904-7 
2N3120, 1 
2N3467 
2N3502, 4 


2N5022 
2N3072, 3 
2N3503, 5 
$18000 


300 
NPN 


2N3426 
2N3303 


2N5065* 


2N3013 
2N914 


2N3014 
2N2847 
2N2848 


2N3299 
2N3300 
2N3301 


2N3302_ 


2N2845 
2N2846 
2N3015 
2N4013 
2N3724 
2N4046 


2N5106* 
2N5144* 


2N3722 
2N4014 
2N3725 
2N4047 


2N3723 


Type Page No. 


2N1708 
2N2205 
2N2206 
2N2217 
2N2218 


2N2218A 


2N2219 


2N2219A 


2N2220 
2N222] 


2N2221A 


2N2222 


2N2222A 


2N2368 
2N2369 


2N2369A 


2N2475 
2N2476 
2N2477 
2N2695 
2N2696 


9-3 


ate 
7 % 

’ 
Je 
5 % 

I 


2N5022 


PNP 


2N5023 
2N3467 


Type 


2N2845 
2N2846 
2N2847 
2N2848 
2N2894 
2N2894A 
2N2904 
2N2904A 
2N2905 
2N2905A 
2N2906 
2N2906A 
2N2907 
2N2907A 
2N2927 
2N3009 
2N3010 
2N3011 
2N3012 
2N3013 
2N3014 


900 — 


NPN 


2N3426 
2N3303 
2N5065* 


2N4013 
2N3724 
2N4046 


2N5144* 


2N5145* 


2N3722 
2N4014 
2N3725 
2N4047 


2N3723 


1000 
PNP 


2N5023 
2N3467 


2N5022 


Page No. 


9-183 
9-183 
9-183 
9-183 
9-189 
9-193 
9-197 
9-197 
9-197 
9-197 
9-197 
9-197 
9-197 
9-197 
9-179 
9-199 
9-203 
9-207 
9-211 
9-215 
9-219 


Type 


2N3015 


2N3072 
2N3073 
2N3120 
2N3121 
2N3209 
2N3250 
2N3251 
2N3252 
2N3253 
2N3299 
2N3300 
2N3301 
2N3302 
2N3303 
2N3304 
2N3426 
2N3444 


2N3467. 


2N3468 
2N3485 


Rated 


Voeo 
Volts 


10-20 
25-30 


40-45 


60 


80 


120 
150 


180 
240 


HIGH SPEED SWITCHES (METAL CAN) NUMERICAL INDEX 


Page No. 


9-223 
9-230 
9-230 
9-246 
9-246 
9-254 
9-258 
9-258 
9-262 
9-262 
9-264 
9-264 
9-264 
9-264 
9-268 
9-272 
9-280 
9-262 
9-284 
9-284 
9-286 


Type Page No. 


2N3485A 
2N3486. 
2N3486A 
2N3502 
2N3503° 
2N3504 
2N3505 
2N3647 


2N3648 


2N3671 
2N3672 
2N3673 
2N3722 
2N3723 
2N3724 
2N3725 
2N3734 
_ 2N3736 


2N4034 © 


2N4035 
2N4046 


9-286 
9-286 
9.286 
9.288 - 
9.288 
9.288 
9-288 
9.292 
9.292 
9-296 
9-296 
9-296 
9.302 
9.302 
9-306 
9.306 
9-310 
9.310 
9.330 
9.330 
9.334 


Type 


2N4047 
2N4137 
2N4207 
2N4208 
2N4209 
2N4251 
2N4872 
2N4873 
2N5022 
2N5023 
2N5056 
2N5057 
2N5065 
2N5106 
2N5107 
2N5144 


2N5145 © 


2N5292 
S-18000 


GENERAL PURPOSE AMPLIFIER AND SWITCH SELECTION GUIDE 


Optimum Collector Current mA 


0.10 
NPN 


2N4251* 
2N5200* 
2N5201* 


FT107A 


2N3299-3302 
2N5106*, 07* 


FT107B 
2N3109, 10 
2N3642 


FT10/C 
2N2483, 84 
2N4960, 62 


2N4961, 63 


SE7002 
2N3114 


SE7001 


2N3923 


*Radiation Resistant devices 


2N2695, 96 
2N2927 


2N4034, 35 
2N3964 
2N4359 
2N5244* 


2N3962 
2N3965 
2N4359 
2N4026, 28 
2N4030, 32 


2N3963 
2N4027, 29 
2N4031, 33 


2N3930, 31 
2N4357, 58 


NPN 
2N4251* 


2N3299-3302 2N7695, 96 
2N5106*, 07* 2N2927 | 


SE8041,42 © 


2N3109, 10 


2N3107, 08 
2N4960, 62 


2N4961, 63 


SE7002 


2N3114 
SE/001 


2N3120, 21 
2N3504, 02 
2N5042 
2N2904-07 
2N5244* 


2N3505, 03 
2N4026, 28 
2N4030, 32 
2N3072, 73 


2N4027, 29 
2N4031, 33 


100 
NPN 


- 300 
PNP 


300 
NPN 


2N3299-3302 2N2695,96* 2N3299-3302 
2N5106*, 07* 2N2927 


SE8041, 42 
2N3109, 10 


2N3107, 08 
2N4960, 62 


2N4961, 63 


2N3120, 21 


2N3504, 02 
2N5042 
2N2904-07 


2N3505, 03 
2N4026, 28 
2N4030, 32 


_ 2N3072, 73 


2N4027, 29 
2N4031, 33 


2N5106*, 07* 
SE8041, 42 — 


2N3109, 10 


2N3107, 08 
2N4960, 62 


2N4961, 63 


500 
PNP 


2N3504, 02 


/2N5042 


2N3505, 03: 


2N4026, 28 
2N4030, 32 


2N4027, 29 
2N4031, 33 


-SE8041, 42. 


Page No. 


9.334 
9.342 
9-346 
9-346 
9-346 
9-350 
9-352 
9-356 
9-368 
9-368 
9.384 
9-384 
9-388 
9-390 
9-390 
9-394 
9-394 
9-409 
9-422 


1000 
PNP 


2N3109,10 2N5042 © 


2N3107, 08 © 


2N4026, 28 
2N4030, 32 


~ -2N4027, 29 


2N4031, 33 


# 


GENERAL PURPOSE AMPLIFIERS (METAL CAN) NUMERICAL INDEX 


2N497 9-9 2N2192 2N3120 
2N498 9-9 2N2192A 2N3121 
2N656 9-9 2N2192B 2N3250 
2N657 9-9 2N2193 2N3250A 
2N696 9-1] 2N2193A 2N3251 
2N697 9-11 2N2193B 2N3251A 
2N698 9-15 2N2194 2N3299 
2N699 9-17 2N2194A 2N3300 
2N699B 9-21 2N2194B 2N3301 
2N703 9-25 2N2195 2N3302 
2N717 9-11 2N2195A 2N3485 
2N718 9-11 2N2195B 2N3485A 
2N718A 9-38 2N2217 2N3586 
2N719 9-17 2N2218 © 2N3586A 
2N719A 9-42 2N2218A 2N3502 
2N720 9-17 2N2219 | 2N3503 
2N720A 9-44 2N2219A 2N3504 
2N721 9-46 2N2220 2N3505 
2N722 9-46 2N2221 2N3665 
2N869 9-60 2N2221A 2N3666 
2N869A 9-62 2N2222 2N3671 
2N870 9-66 2N2222A 2N3672 
2N871 9-66 2N2297 2N3673 
2N909 = 2N2303 2N3678 
2N910 9-72 2N2351 2N3700 
2N911 9-72 2N2351A 2N3701 
2N912 9-72 2N2443 2N3923 
2N915 9-80 2N2483 2N3930 
2N916 9-80 2N2484 2N3931 
2N929 9-92 2N2509 2N3962 
2N930 9-92 2N2510 2N3963 
2N956 9-38 2N2511 2N3964 
2N957 — 2N2586 2N3965 
2N978 9-95 2N2605 2N4026 
2N995 9-96 2N2645 2N4027 
2N996 9-98 2N2695 2N4028 
2N1131 9-46 2N2696 2N4029 
2N1132 9-46 2N2868 2N4030 
2N1420 9-11 2N2904 2N4031 
2N1613 9-38 2N2904A 2N4032 
2N1711 9-38 2N2905 2N4033 
FR1718 (see 2N5244) 9-405 Z2N2905A 2N4034 
FT1746 9-109 2N2906 2N4035 
2N1889 9-66 2N2906A 2N4357 
2N1890 9-66 2N2907 2N4358 
2N1893 9-21 2N2907A 2N4960 
2N1972 — 2N2927 2N4961 
2N1973 9-72 2N3019 2N4962 
2N1974 9-72 2N3020 2N4963 
2N1975 9-72 2N3056 2N5106 
2N1983 9-111 2N3056A 2N5107 
2N1984 9-111 2N3057 ~ 2N5200 
2N1985 9-111 2N3057A 2N5201 
2N1986 9-113 2N3072 2N5244 
2N1987 9-113 2N3073 SE7001 
2N1988 9-114 2N3107 SE7002 
2N1989 9-114 2N3108 SE8001 
2N1990 9-116 -2N3109 SE8002 
2N1991 9-95 ~ 2N3110 SE8510 
2N2008 9-118 2N3114 


2N2049 9-119 2N3117 


9-5 


-RF/IF AMPLIFIER SELECTION GUIDE 


f = Power Gain f 3 NF f Cu 
MHz Polarity Device — dB (min) MHz dB (max) MHz pF (max) 
27 NPN SE8010 10.8 27 9.0 
45 NPN SE5055 2/ 45 5.0 45 0.22 
60 NPN 2N4134 17 ~ 60 25 60 0.50 
100 PNP 2N4034 25 typ 100 6.0 100 3.5 

PNP . 2N5244* 25 typ 100 6.0 100 3.9 

' . NPN | SE5050 — 20 100 4.0 - 100 | 0.5 

200 NPN 2N918 15 200 6.0 60 1.7 
NPN 2N2616 15 200 6.0 60 . 2.8 

NPN SE5020 20 200 3.3 | 200 0.5 

250 | NPN 2N3137 6 250 3.5 
NPN 2N5236* 6 250 3.5 

450 NPN 2N4135 8 450 5.0 450. 05 


RF/IF OSCILLATOR SELECTION GUIDE 


f Polarity Device OSC P, @ le 
MHz | mW (min) mA 
100 PNP 2N4034 | 200 typ 10 
PNP 2N5244* | 200 typ 10 

500 NPN 2N918 30 8 
NPN 2N2616 30 «8 

PNP 2N4208 10 typ 10 

PNP | 2N4872* 10 typ 10 


1000 NPN FT17 35 15 


*Radiation Resistant devices - 


RF/IF AMPLIFIERS & OSCILLATORS (METAL CAN) NUMERICAL INDEX 


Type _ Page No. Type Page No. Type Page No. 


SE5023 9.364 


2N918 9.88 2N4034 9-330 

FR1718 (2N5244) 9-405 2N4035 9.330 SE5024 9-364 
2N2616 | 9-178 2N4134 : 9-338 SE5050 9-372 | 
2N2729 9-178 2N4135 9-338 SE5051 9-372 
2N3012 9.211 2N4207 9-346 SE5052 9-376 
2N3137 9-250 2N4208 9-346 SE5055 a 9-380 
2N3209 9-254 2N4209 : 9-346 2N5144 | 9-394 | 
2N3337 | 9-276 2N4872® 9-352 2N5145 | 9-394 
2N3338 *, 9-276 SE5020 9-364 —2N5236 9-401 
2N3339 | 9-276 SE5021 9-364 : | 


SE5022 


Additional General Purpose Amplifiers and Switches 


Type | Page No. 
FT107a 9-7 
FT107b 9-7d 
FT107c 9-8 
FT123 9-8d 
‘2N4359 . 9-351a 
SE8010 9-417a 
SE8041 — 9-418 
SE8042 9-418 
SE8541 9-418 
SE8542 — 9-418 


FT107A ¢ SE4022 
NPN LOW LEVEL, LOW NOISE AMPLIFIERS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
e LOW 1/f NOISE...... . « « NF = 8.0 dB (MAX) AT 10 Hz, 1.0 kQ | 
eHIGH GAIN. ........... ee = 900 (MIN) AT 10 HA si tieliae  aa 
hee = 1200 (MIN) AT 10 mA JEDEC (TO-18) outline 
e LOW SATURATION VOLTAGE... Vee (sat) = 0.2 V (MAX) AT 10 mA/0.5 mA ee 
e LOW LEAKAGE .......... logo = 2.0 nA (MAX) AT V., = 20 V 15 pin, 209014. 
logo = 50 nA (MAX) AT V., = 20 V, T, = 65°C (SE4022) | 
logo = 1.0 uA (MAX) AT Vo, = 20 V, T, = 125°C (FT107A) aa MAX. 
ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures FT107A SE4022 
Storage Temperatures —65°C to +150°C —65°C to +125°C 
Operating Junction Temperatures +150°C +125°C 
Lead Temperature (Soldering, 10 seconds time limit) +300°C +260°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 0.86 Watt 0.5 Watt 
25°C Ambient Temperature 0.26 Watt 0.2 Watt 
Maximum Voltages | 
VoBo Collector to Base Voltage 30 Volts 30 Volts ON Leads ar geet tov 
Vises Collector to Emitter Voltage (Note 4) 30 Volts 30 Volts Facts weights 043 gam 
Veso Emitter to Base Voltage 8.0 Volts 8.0 Volts 
Io Continuous Collector Current 90 mA 90 mA FT107A 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 


PHYSICAL DIMENSIONS 
in accordance with JEDEC (TO-106) outline 


NF 


NF 


Narrow Band Noise Figure 4.0 


(f = 1.0 kHz) 


Narrow Band Noise Figure 1.0 


(f = 1.0 kHz) 


Narrow Band Noise Figure 2.0 


(f = 1.0 kHz) 


Narrow Band Noise Figure 5.0 


(f = 10 Hz) 


I. = 100 uA 
R, = 1.0k 
I, = 100 uA 
Rs = 10 k2 

Ic = 100 WA 
Re = 100 k® 
Io = 100 “A 
Ry = 1.0 ko 


Vop = 5.0 V 
BW = 400 Hz 
Veg = 5.0 V 
BW = 400 Hz 
Veg = 5.0 V 
BW = 400 Hz 
Vee = 5.0 V 
BW = 10 Hz 


1100 
1580 
1735 
1540 2200 


hee DC Current Gain 900 


Io = 10 HA 

Ic = 100 uA 
I, = 1.0 mA 
i= 10 mA 


Vee = 5.0 V 
Veg = 5.0 V 
Veg = 5.0 V 
Veg = 5.0 V 


1000 
1200 
1200 


hee DC Current Gain 
hee DC Current Gain 
hy. DC Pulse Current Gain 
(Note 5) 
hee(—55°C) DC Current Gain 300 
he-(100°C) DC Pulse Current Gain 
(Note 5) (FT107A) 
High Frequency CurrentGain 2.0 2.8 
(f = 100 MHz) 


Additional Electrical Characteristics on Page 2 


Collector 


Ie = 10 uA Lead No. 3 


2140 3300 Vor = 5.0V 


e 


NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


Notes on Page 4 


SE4022 


*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS + FT107A - SE4022 i 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


loBo 
logo (65°C) 


logo (125°C) 


Veeojsus) 


BV ces 
BV E80 


Vee sat) 
Voe(sat) 


Vee(on) 


CHARACTERISTICS 


Collector Cutoff Current 

Collector Cutoff Current (SE4022) 
Collector Cutoff Current (FT107A) 
Emitter Cutoff Current 

Collector Base Capacitance 
Emitter Base Capacitance 


Collector to Emitter Sustaining Voltage 


(Notes 4 and 5) 


Collector to Emitter Breakdown Voltage 


Emitter to Base Breakdown Voltage 


Pulsed Collector to Emitter Saturation Voltage 


(Note 5) 


Pulsed Collector to Emitter Saturation Voltage 


(Note 5) 
Base to Emitter On Voltage 


TYPICAL ELECTRICAL CHARACTERISTICS | 


COLLECTOR CHARACTERISTICS* 


AEA 
a4 40cen Ae 
eZ 7 


leo COLLECTOR CURRENT-mA 


a ES 


a Tg - 25°C 
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10 20 


ACTIVE REGION 
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DC PULSE CURRENT GAIN 
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Ic ~ COLLECTOR CURRENT-mA 


BASE-EMITTER ON VOLTAGE 
VERSUS AMBIENT TEMPERATURE 
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Ta ~ AMBIENT TEMPERATURE-°C 


* Single family characteristics on Transistor Curve Tracer. 


** In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 


Veetsat) ~ COLLECTOR SATURATION VOLTAGE Volts 


625 


-615 


VBE(on) 7 BASE-EMI TIER oN VOLTAGE-VOLTS 


COLLECTOR SATURATION 
VOLTAGE VERSUS 
COLLECTOR CURRENT** 
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Ie ~ COLLECTOR CURRENT-mA 


DISTRIBUTION OF. 
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guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 
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FAIRCHILD TRANSISTORS + FT107A + SE4022 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 


TYPICAL ELECTRICAL CHARACTERISTICS 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 
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SMALL SIGNAL VOLTAGE AND 
CURRENT GAIN VERSUS 
LOAD RESISTANCE** 


Ay Ay - SMALL SIGNAL VOLTAGE AND CURRENT GAIN-dB 
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Ie - COLLECTOR CURRENT-mA 


CONTOURS OF CONSTANT GAIN 
BANDWITH PRODUCT (f;) 
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SMALL SIGNAL POWER GAIN 
VERSUS LOAD RESISTANCE** 
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Gp - SMALL SIGNAL POWER GAIN-dB 


Ie ~ COLLECTOR CURRENT-mA 


INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 


Veg: Vcp ~ REVERSE BIAS VOLTAGE-VOLTS 


COLLECTOR CUTOFF CURRENTS 
VERSUS AMBIENT TEMPERATURE 
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** In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 
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| FAIRCHILD TRANSISTORS +* FT107A « SE4022 | 


TYPICAL ELECTRICAL CHARACTERISTICS 


COMMON EMITTER COMMON EMITTER | COMMON EMITTER 
CHARACTERISTICS CHARACTERISTICS VERSUS CHARACTERISTICS 
cia COLLECTOR CURRENT COLLECTOR-EMITTER VOLTAGE VERSUS AMBIENT TEMPERATURE 
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CHARACTERISTICS RELATIVE TO VALUE AT Vor = 10V 
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CHARACTERISTICS RELATIVE TO VALUE AT Ta = 25°C 
eo 
oO 


- CHARACTERISTIC RELATIVE TO VALUE AT I.0mA 


1.0 = 2.0 5.0 10 20 
i COLLECTOR CURRENT-mA Veg ~ COLLECTOR-EMITTER VOLTAGE-VOLTS T, ~ AMBIENT TEMPERATURE-°C 


h PARAMETER CORRELATIONS** | h PARAMETER CORRELATIONS** 
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** In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high,.degree of confidence the distributions and correlations to be expected. 


SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 


SYMBOL CHARACTERISTICS | : TEST CONDITIONS 
Input Resistance - Ic =1.0mA Veg = 10V 


Output Conductance Ic =1.0mA Ver = 10V 
Voltage Feedback Ratio Ic =1.0 mA Vop = 10V 
Small Signal Current Gain I, =1.0 mA Vocgp = 10V 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.9 mW/°C); junction to ambient 
thermal resistance of 480°C/Watt (derating factor of 2.1 mW/°C) for FT107A. A maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/ 
Watt (derating factor of 5.0 mW/°C); junction to ambient thermal resistance of 500°C/Watt (derating factor of 5.0 mW/°C) for SE4022. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 
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FT1O7B ¢ SE4021 
NPN LOW LEVEL, LOW NOISE AMPLIFIERS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


LOW 1/f NOISE ......... NF = 6.0 dB (TYP) AT 10 Hz, 1.0 ko 
HIGH GAIN. .........06. he, = 450 (MIN) AT 10 “A 

h,. = 600 (MIN) AT10 mA | 
- Veeisat) = 0-2 V (MAX) AT 10 mA/0.5 mA 
logo = 2.0 nA (MAX) AT Vo, = 30 V 
logo = 50 nA (MAX) AT Vc, = 30 V, T, = 65°C (SE4021) 
logo = 1.0 HA (MAX) AT Vg = 30 V, T, = 125°C (FT107B) 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-18) outline 


LOW SATURATION VOLTAGE . . 
LOW LEAKAGE 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures FT107B SE4021 
Storage Temperatures —65°C to+150°C —65°C to +125°C 
Operating Junction Temperatures +150°C +125°C 
Lead Temperature (Soldering, 10 seconds time limit) +300°C +260°C 

Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 0.86 Watt 0.5 Watt 
25°C Ambient Temperature 0.26 Watt 0.2 Watt 

Maximum Voltages 
Vepo Collector to Base Voltage 45 Volts 45 Volts 
Veto Collector to Emitter Voltage (Note 4) 45 Volts 45 Volts 
Veso Emitter to Base Voltage 8.0 Volts 8.0 Volts Foctues vse one oan 
Ic Continuous Collector Curtent 90 mA 30 mA 


ELECTRICAL CHARAGTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


hee 
Nee 
Nee 
Nee 


hee(—55°C) 
h,-(100°C) 


fe 


CHARACTERISTICS 


Narrow-Band Noise Figure 
(f = 1.0 kHz) 

Narrow-Band Noise Figure 
(f = 1.0 kHz) 

Narrow-Band Noise Figure 
(f = 1.0 kHz) 

Narrow-Band Noise Figure 
(f = 100 Hz) 

Narrow-Band Noise Figure 
(f = 10 Hz) 

Narrow-Band Noise Figure 
(f = 1.0 kHz) 

Wide-Band Noise Figure 
(f = 10 Hz to 10 kHz) 

DC Current Gain 

DC Current Gain 

DC Current Gain 

DC Pulse Current Gain 
(Note 5) 

DC Current Gain 

DC Pulse Current Gain 

(FT107B) (Note 5) 

High Frequency Current Gain 1.5 
(f = 100 MHz) | 


450 
900 
950 
600 


130 


Additional Characteristics on Page 2 
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MIN. TYP. 


1.5 
2.9 
3.5 
6.0 
1.5 
1.5 
735 
840 
960 
950 
1200 


2.6 


MAX. 


(Note 6) dB 
3.0 dB 


3.0 dB 


UNITS 


TEST CONDITIONS 


Ic = 100 vA 
R, = 1.0 kQ 
Ic = 100 wA 
R, = 10 kQ 
Ic = 100 uA 
R, = 100 kQ 
Ic = 100 HA 
R, = 1.0 kQ 
Ik = 100 uA 
R, = 1.0 kQ 
I, = 10HA 
R, = 10 kQ 
Ic = 10WA 
R, = 10 kQ 
I, = 10HA 
lc = 100 vA 
Ic = 1.0 mA 
Ic = 10 mA 


lo = 10 HA 


FT107B 


Vop = 5.0 V 
BW = 400 Hz 
Vere = 5.0 V 
BW = 400 Hz 
Veg = 5.0 V 
BW = 400 Hz 
Veep = 5.0 V 
BW = 8.0 Hz 
Vee = 5.0 V 
BW = 10 Hz 
Vee = 5.0V 
BW = 400 Hz 
Vop = 5.0V 
BW = 15.7 kHz 
Vor = 5.0 V 
Vere = 5.0 V 
Veg = 5.0 V 
Vee = 5.0 V 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-106) outline 


Collector 
Lead No. 3 


Emitter 
Lead No. 1 


Ver = 5.0 V FLAT 


Vee = 5.0V NOTES: All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 


SE4021 


*Planar is a patented Fairchild process. 


Vee = 5.0V 


Notes on Page 4 
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__FAIRCHILD TRANSISTORS - FT107B + SE4021 | 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS 


logo Collector Cutoff Current 
logo (65°C) Collector Cutoff Current (SE4021) 
lope (125°C) Collector Cutoff Current (FT107B) 
lego Emitter Cutoff Current 
Collector to Base Capacitance 
Emitter to Base Capacitance 
VoEojsus) Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 
BV ces Collector to Emitter Breakdown Voltage 
BV 89 Emitter to Base Breakdown Voltage 
Voce; sat} Collector to Emitter Saturation Voltage (Note 5) 
CE(sat) Collector to Emitter Saturation Voltage (Note 5) 
BE(on) Base to Emitter On Voltage ave 


UNITS TEST CONDITIONS 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* | DC PULSE CURRENT GAIN 
ACTIVE REGION VERSUS COLLECTOR CURRENT** 
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_* Single family characteristics on Curve Tracer. 


** In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not | 


COLLECTOR SATURATION VOLTAGE © 
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" guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 
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N F- NOISE FIGURE ~ dB 


** In recognition of the needs of computer aided design, correlation and distribution information is shown for key sapamietars: These curves are “not 
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Ri - LOAD RESISTANCE -2 


TYPICAL ELECTRICAL CHARACTERISTICS 


Rg - SOURCE RESISTANCE -2 


Veg ~ COLLECTOR VOLTAGE - VOLTS 


Gp ~ SMALL SIGNAL POWER GAIN - dB 


_ CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 
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CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f;) 
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VERSUS LOAD chiens sac 
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guaranteed but represent with a high peers of confidence the distributions and correlations to be. acpected: 
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CHARACTERISTICS RELATIVE TO VALUE AT I¢ = 1.0mA 


** In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. 


TYPICAL ELECTRICAL CHARACTERISTICS 
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CHARACTERISTICS VERSUS 
COLLECTOR CURRENT 


AGG eel ee 
el ee 
ce 


te 
= 


Seve ee 


mei Ashes 


CHARACTERISTICS RELATIVE TO VALUE AT Ver = 10V 


1 ~ COLLECTOR CURRENT - mA 


Neg ~ SMALL SIGNAL CURRENT GAIN 


h PARAMETER CORRELATIONS** 


A 


OP g LLL} LI. ah LA 30 
287/27 YG 
MMW 


Y Yi Zee aa ae 
cae a ae ae 


1000 §=1100 1200 1300 
Nee @ le = 10mA, Vee * 5.0V 


10 


600 — 800 900 


Veg ~ COLLECTOR-EMITTER VOLTAGE - 


Gq 
4 
‘ 
[ee 
=) 
=z 
= 
”n 
”n 
uu 
m 
— 
fame ) 
Qa 
2 
J 
<x 
= 
oO 
7) 
—t 
s 
[7a] 
t 

2 
= 


-COMMON EMITTER 
CHARACTERISTICS VERSUS 
COLLECTOR-EMITTER VOLTAGE 


Neg ~ SMALL SIGNAL VOLTAGE FEEDBACK RATIO - x10~4 


VOLTS 


COMMON EMITTER 


= 10V 
of OkHz 


CHARACTERISTICS RELATIVE TO VALUE AT Ty = 25°C 


h PARAMETER Serena 


| | leg 


Ww 
wn 


5 f = 1.0kHz 


“ae 
Wy 77Zam 
iza«, 


900 1000 1100 1200 300 
Neg @ Ie = LOMA, Veg = 5.0V 


guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 


SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 
CHARACTERISTICS 


SYMBOL 


NOTES: 


Input Resistance 

Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 


fe - SMALL SIGNAL OUTPUT CONDUCTANCE - ymhos 


CHARACTERISTICS VERSUS 
AMBIENT TEMPERATURE 


Ty - AMBIENT TEMPERATURE -°C 


These curves are not 


TEST CONDITIONS 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. ; 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.9 mW/°C); junction to ambient 
thermal resistance of 480°C/Watt (derating factor of 2.1 mW/°C) for .FT107B. A maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/ 
Watt (derating factor of 5.0 mW/°C); junction to ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C) for SE4021. 

(4) This rating refers to a high current point where collector to emitter voitage is lowest. 

(5) Pulse Conditions: length == 300 ws; duty cycle = 1%. 

(6) Normally >90% of the units will have NF less than 11 dB. 
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- FT107C - SE4020 
NPN LOW LEVEL, LOW NOISE AMPLIFIERS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


LOW 1/f NOISE......... NF = 2.5 dB (TYP) AT 100 Hz; 1.0 kQ PHYSICAL DIMENSIONS 


@ 
e HIGH GAIN. ...... eae he. = 100 (MIN) AT 10 uA Aiecsedanca with 
hee = 150 (MIN) AT 10 mA |  JEDEC (TO-18) outline 
¢ LOW SATURATION VOLTAGE . . « Ve.) = 0.2 V (MAX) AT 10 mA/0.5 mA | | 
e LOW LEAKAGE .......... logo = 2.0 nA (MAX) AT V., = 45 V | Apia ‘2o901A. 


lego = 50 nA (MAX) AT Vc, = 45 V, T, = 65°C (SE4020) 
logo = 1.0 wA (MAX) AT Vo, = 45 V, T, = 125°C (FT107€) 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures FT107C SE4020 
Storage Temperatures —65°C to +150°C —65°C to +125°C 
Operating Junction Temperatures +150°C +125°C 
Lead Temperature (Soldering, 10 seconds time limit) +300°C +260°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature | 0.86 Watt 0.5 Watt 
25°C Ambient Temperature 0.26 Watt 0.2 Watt 
Maximum Voltages | 
VeRo Collector to Base Voltage 60 Volts 60 Volts NOTES: A mensions in inches 
Vero Collector to Emitter Voltage (Note 4) 60 Volts 60 Volts lo leona 
Veso Emitter to Base Voltage 8.0 Volts 8.0 Volts 
Ie Continuous Collector Current 50 mA 90 mA FT107C 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS — TEST CONDITIONS 


NF Narrow-Band Noise Figure Io =100HA VQ-=5.0V 
(f = 1.0 kHz) R, = 1.0k2 BW = 400 Hz 
NF Narrow-Band Noise Figure 1.5 3.0 Ic =10HA VQ =5.0V 
(f = 1.0 kHz) R, = 10k BW = 400 Hz 
NF Narrow-Band Noise Figure 2.9 Ig = 100 HA VQ. =5.0V 
(f = 100 Hz) R, = 1.0k2 BW = 8.0 Hz 
NF Wide-Band Noise Figure 15 3.0 Ice =10vA VQ =5.0V 
~ (f = 10 Hz to 10 kHz) R, =10kQ2 BW = 15.7 kHz 
hee DC Current Gain 100 §=205 Ilb=104A VQ =5.0V 
hee DC Current Gain 120 245 Ie = 100HA Vp = 5.0V 
hee DC Current Gain 135 290 Ik=10mA Vo. =5.0V 
hee DC Pulse Current Gain 150 310 950 Ik=10mA VQ. =5.0V 
(Note 5) | 
hee(—55°C) DC Current Gain 25 le =10HA Vp =5.0V - 
he-(100°C) DC Pulse Current Gain 400 1450 Ie =10mMA VQ. =5.0V 
(FT107C) (Note 5) 
High Frequency CurrentGain 1.0 2.0 Ic =10mA V-=5.0V 
(f = 100 MHz) 


PHYSICAL DIMENSIONS 
in accordance with JEDEC (TO-106) outline 


Emitter Collector 
Lead No. 1 Lead No. 3 


hy 


e€ 


NOTES: All dimensions in inches 


Additional Electrical Characteristics on Page 2 ' Notes on Page 4 All leads electrically isolated from case 
Package weight is 0.31 gram. Package 


is electrically non-conductive material 


SE4020 


*Planar is a patented Fairchild process. 
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SYMBOL 


lego 
logo (65°C) 
Icgo(125°C) 


| EBO 


VoEotsus) 


BV ces 
B Vego 


Vee sat] 


CHARACTERISTICS 


Collector Cutoff Current 

Collector Cutoff Current (SE4020) 

Collector Cutoff Current (FT107C) 

Emitter Cutoff Current 

Collector to Base Capacitance 

Emitter to Base Capacitance 

Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 

Collector to Emitter Breakdown Voltage 

Emitter to Base Breakdown Voltage 


Pulsed Collector to Emitter Saturation Voltage 


(Note 5) 


UNITS 


TEST CONDITIONS 


I, = 10 mA 


Voe(sat) Pulsed Collector to Emitter Saturation Voltage | lo= 50.mA 
. (Note 5) | | a 
Vee(on} Base to Emitter On Voltage | ; lc=10mA 


TYPICAL ELECTRICAL CHARACTERISTICS 
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Rg - SOURCE RESISTANCE - OHMS 


NF - NOISE FIGURE - dB 


** In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 
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CAPACITANCE - pF 


COLLECTOR CUTOFF CURRENTS 
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_ guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 


9-8b 


TYPICAL ELECTRICAL CHARACTERISTICS 
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** In recognition of the needs of computer aided design, correlation and distribution information is shown for key parameters. These curves are not 
guaranteed but represent with a high degree of confidence the distributions and correlations to be expected. 


SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) | _ 
SYMBOL -— CHARACTERISTICS YP. TEST CONDITIONS 


Input Resistance 


Output Conductance 
Voltage Feedback Ratio 
Small.Signal Current Gain 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.9 mW/°C); junction to ambient . 
thermal resistance of 480°C/Watt (derating factor of 2.1 mW/°C) for FT107C. A maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/ 
Watt (derating factor of 5.0 mW/°C); junction to ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C) for SE4020. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: denigth == 300 us; duty cycle = 1%. 
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FT123 


NPN HIGH-VOLTAGE VIDEO OUTPUT TRANSISTOR 


DIFFUSED SILICON PLANAR* TRANSISTOR 


HIGH VOLTAGE.......... LVcco = 300 V (MIN) 


STOW 0s Ca iadueds ohes 3.0 pF (MAX) AT Vog = 20 V 
¢ HIGH FREQUENCY ........ f; = 60 MHz (MIN) 


HIGH POWER DISSIPATION . . . P, = 1.0 WAT T, = 25°C 
| P, = 5.0 WAT T, = 25°C 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Storage Temperature —65°C to +200°C 


Operating Junction Temperature | —65°C to +200°C 
Lead Temperature (Soldering, 60 second time limit) +300°C 
Maximum Power Dissipation (Notes 2 and 3) | 
Total Dissipation at 25°C Case Temperature 5.0 Watts 
at 25°C Ambient Temperature 1.0 Watt 
Maximum Voltages 
Vergo Collector to Base Voltage | 300 Volts 
Vero Collector to Emitter Voltage (Note 4) 300 Volts 
Vego Emitter to Base Voltage | 8.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL —CHARACTERISTICS MIN. TYP. 


Collector to Base Capacitance 2.0 
High Frequency Current Gain (f = 20 MHz) 3.0 | 3.5 
DC Pulse Current Gain (Note 5) | 40 50 
DC Pulse Current Gain (Note 5) 40 70 
DC Current Gain 25 50 
Vee {sus} Collector to Emitter Sustaining Voltage (Notes 4 and °) 300 340 
BVE86 Collector to Base Breakdown Voltage 300 340 
BV i865 Emitter to Base Breakdown Voltage 8.0 10 
B Collector Cutoff Current 1.0: 
logo(125°C) Collector Cutoff Current 
lego Emitter Cutoff Current 1.0 
Co. Emitter to Base Capacitance | | 40 
Vee(sat) Pulsed Base Saturation Voltage (Note 5) 
Vee(sat) Pulsed Collector Saturation Voltage (Note 5) 


Notes on page 2 
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PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-39) outline 


-Collector 


NOTES Av dimensions in inches 
Leads are gold piated over niche fiash on stee 
Lead No 3 interna y connected to case 
Package weight 's 0 76 gram 


| 

| 

| 

| 7 
| 

| 

| 

: 

—_ 


TEST CONDITIONS 


~ Vog = 20V 


*Pianar is a patented Fairchild process. 
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7 FAIRCHILD TRANSISTOR FT123.__ | 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. Note Power Dissipation Curve shown below. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 35°C/Watt (derating factor of 28.7 mW/°C); junction to ambient thermal 
resistance of 175°C /Watt (derating factor of 5.72 mW/°C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length == 300 us; duty cycle = 1%. 


ELECTRICAL CHARACTERICTICS 


COLLECTOR TO BASE AND GUARANTEED MAXIMUM DC 
EMITTER TO BASE CAPACITANCE CONTOURS OF CONSTANT GAIN — DC PULSE CURRENT GAIN POWER DISSIPATION VERSUS 


VERSUS REVERSE BIAS VOLTAGE BANDWIDTH PRODUCT - VERSUS COLLECTOR CURRENT | COLLECTOR-EMITTER VOLTAGE 


CAPACITANCE - pF 


hep ~ DC PULSE CURRENT GAIN 


Vog ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


REVERSE BIAS VOLTAGE - VOLTS Ie ~ COLLECTOR CURRENT - mA . | Io ~ COLLECTOR CURRENT - mA 


LARGE SIGNAL COLLECTOR ~— LARGE SIGNAL COLLECTOR COLLECTOR SATURATION COLLECTOR SATURATION 


CHARACTERISTIC* CHARACTERISTIC* CHARACTERISTICS* | _ CHARACTERISTICS* 
SAA 50 = 
Ly 
: i i A : 
0 100 200 300 400 : 0 2.0 4,0 6.0 8.0 10 

Vog ~ COLLECTOR EMITTER VOLTAGE - VOLTS Veg ~ COLLECTOR EMITTER VOLTAGE ~ VOLTS Vog > COLLECTOR EMITTER VOLTAGE ~ VOLTS Veg 7 COLLECTOR EMITTER VOLTAGE - VOLTS | 

COLLECTOR SATURATION ; | 

COLLECTOR CUTOFF CURRENT COLLECTOR CURRENT VERSUS VOLTAGE VERSUS BASE SATURATION VOLTAGE 

VERSUS COLLECTOR VOLTAGE EMITTER-BASE ‘ON’ VOLTAGE COLLECTOR CURRENT VERSUS COLLECTOR CURRENT 


VOLTS 


- BASE SATURATION VOLTAGE - VOLTS 


Ie ~ COLLECTOR CURRENT - mA 


len” COLLECTOR CUTOFF CURRENT - nA 


Voce (sat) ~ COLLECTOR SATURATION VOLTAGE - 


Veg (sat) 


Veg ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS Veg ~ EMITTER BASE ON VOLTAGE - VOLTS Ie ~ COLLECTOR CURRENT ~ mA I¢ ~ COLLECTOR CURRENT - mA 


*Single family characteristics on Transistor Curve Tracer. 
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2N497 - 2N498- 2N656- 2N657 
NPN GENERAL PURPOSE HIGH VOLTAGE. 


DIFFUSED SILICON PLANAR*TRANSISTORS 


FOR IMPROVED PERFORMANCE 


SEE FAIRCHILD 2N3108 


GENERAL DESCRIPTION - These high voltage NPN double diffused silicon transistors are designed OR 2N3114 


for use in highperformance amplifier, oscillator and switching circuits. 


~ PHYSICAL DIMENSIONS 
_ in accordance with 
- JEDEC .(TO-5) outline 


ABSOLUTE MAXIMUM RATINGS (25° C) [ Note 1] 2N497/2N656 | 2N498/2N657 


Maximum T emperatures 
| -65° C to +300° C 
‘- +200° C Maximum 


-~65° C to +300° C 


+200° C Maximum 


Storage Temperature 
‘Operating Junction Temperature 


Maximum Power Dissipation 


Total Dissipation at Case Temperature 25° C [Note 2 & 3] 4.0 Watts 4.0 Watts 
at. Ambient Temperature 25° C | 0.8 Watt 0.8 Watt 
Maximum Voltages: . 
Vopo Collector to Base Voltage 60 Volts 100 Volts 
VoKo Collector to Emitter Voltage 60 Volts 100 Volts | EE 
VERO Emitter to Base Voltage 8.0 Volts 8.0 Volts [nr 


NOTES: All dimensions in inches 
Leads are gold plated kovar 
Collector internally connected to case 


‘GUARANTEED ELECTRICAL CHARACTERISTICS (25° C unless otherwise noted) 


2N497 2N498 2N656 2N657 
Min. Max. Min. Max. Min. Max. Min. Max. 


Breakdown Voltage I 


Characteristic © Test Conditions 


c= 100 pA 
Ig = 250 uA 
In = 250 vA 
Collector Cutoff Current lL= 0 


E F 
c= 200 mA 


Iq = 200 mA 


Breakdown Voltage 
‘Breakdown Voltage 


Current Transfer Ratio 
Input Impedance 


Saturation Resistance 


2N497 -98 2N656-57 Units 


DC Current Gain 
DC Current Gain = Vor =10V 
Base Saturation Voltage | : ; In =40mA 


Collector Capacitance Von =10V 


IcBo 
IcBo 
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Emitter Transition Capacitance 
Collector Cutoff Current | 
Collector Cutoff Current (150° C) 


High Frequency Current Gain 
f = 20 MHz 


Emitter Current 


TWX: 910-379-6435 


Vip =0.5V 
Vop = 90V 
Vop = 90V 
Vop=10V 


Veep =5.0 V 


* Planar isa patented Fairchild process. 
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I, — COLLECTOR CURRENT — mA 


I¢ — COLLECTOR CURRENT — mA 


I¢.- COLLECTOR CURRENT - mA 


I¢ - COLLECTOR CURRENT — mA 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These are steady state limits. 


The factory should be consulted on applications involving pulsed or low duty cycle operation. 


(3) These ratings givea maximum junctiontemperature of 200°C and junction-to-case thermal resistance of 43.8°C/Watt (derating factor of 22.8 mW/°C). 


TYPICAL ELECTRICAL CHARACTERISTICS 


2N497 AND 2N498 
COLLECTOR CHARACTERISTICS 
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2N656 AND 2N657 
COLLECTOR CHARACTERISTICS 
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2N497 ,2N498,2N656 AND 2N657 


PULSED DC CURRENT GAIN VS. COLLECTOR CURRENT 


Tego — COLLECTOR TO BASE CURRENT - pA 


~ FORWARD CURRENT TRANSFER RATIO 
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SMALL SIGNAL CURRENT GAIN AT 
20 MHz VS. TT ia 


f = 20 MHz 
Vce = !0 Volts 
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COLLECTOR AND EMITTER TRANSITION 
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2N696° 2N697 > 2N717+ 2N718- 2N1420 
NPN GENERAL PURPOSE TYPE 


DIFFUSED SILICON TRANSISTORS 


- These transistors are designed for high-performance amplifier, oscillator and some switching applications. 
They perform at frequencies from dc to VHF and over more than 3 decades of current. They have been in 


PHYSICAL DIMENSIONS 


in accordance with 


wide usage for several years and are designed to meet the environmental requirements of MIL-S-19500. JEDEC (TO-5) outline 
Superior replacements ee PLANAR Fetlabuty and performance are available as the 2N1613, 2N1711 
and 2N718A. | 305 : I a OIA 
| Type Military Designation | eae 
2N696 MIL-S-19500/99A (Sig C) | ie 
2N697 MIL-S-19500/99A (Sig C) 
2N1613 MIL-S-19500/ 181 (Navy) 
2N1711 . -  MIL-S-19500/225 (Navy) . oG 
2N696 2N717 
| . 2N697 2N718 
ABSOLUTE MAXIMUM RATINGS [Note 1] 2N1420 
Maximum Temperatures 
Storage Temperature — 65°C to +300°C — 65°C to +300°C . ie 
Operating Junction Temperature 175°C Maximum 175°C Maximum oY > os 
Maximum Power Dissipation - 
- Total Dissipation at 25°C Case Temperature [Note 2 & 3] 2.0 Watts 1.5 Watts ag dor paien baie 
at 100°C Case Temperature {Note 2 & 3] 1.0 Watt 0.75 Watt ey a ee 
| at 25°C Ambient Temperature | | 0.6 Watt 0.4 Watt 
Maximum Voltages | 2N696 +¢ 2N697 + 2N1420 
Vcso Collector to Base Voltage 60 Volts 60 Volts 
Vcer Collector to Emitter Voltage (Ree < 102) {Note 4] | 40 Volts 40 Volts 
(30V for 2N1420) 
Veso Emitter to Base Voltage | | 5.0 Volts 5.0 Volts 
2N717 2N718 | 
ELECTRICAL CHARACTERISTICS (25°C) 2N696 2N697 2N1420 
SYMBOL CHARACTERISTIC Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. UNITS TEST CONDITIONS PHYSICAL DIMENSIONS 
: in accordance with 
| JEDEC (TO-18) outline 
hee DC Pulse Current Gain [Note 5] lc = 150 mA Vee = 10 V 
Vee (sat) Base Saturation Voltage | . : : : . : Volts Ic = 150mA th =15mA 
Vee (sat) | Collector Saturation Voltage : : ' : ; ; : Volts Ic = 150mA |, =15mA 
High Frequency Current Gain | ; ° : : : ~ tc = 50mMA Vee =10V 
= 20 mc 0% 
| Output Capacitance = Ves = 10V 
cao Collector Cutoff Current : "Vee =30V ine'he? 
Iceo (150°C) Collector Cutoff Current 0. + 0. Ves =30V ae * oa ae 2 
Sree at ' Wi \ oa \- Collector 
| Copyright 1962 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation ae vA a Ae 
NOTES: : | | . : NOTES: poise iets = 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. | Covector eal connec 1 a5 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 


(3) These ratings give a. maximum junction temperature of 175°C and junction-to-case thermal resistance of 75°C/watt (derating factor of 2N717 + 2N718 
13.3 mW/°C) for the 2N696, 2N697 and 2N1420; junction-to-case thermal resistance of 100°C/watt (derating factor of 10mW/°C) for the 
2N717 and 2N718. 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication 
APP-4, 


(5) Pulse Conditions: length = 300 wsec; duty cycle = 1%. 


FAIRCHILD 


| | SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTORS — TYPES 2N697 AND 2N7/18 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS ~ 


SATURATION REGION 


COLLECTOR CHARACTERISTICS 
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*Single family characteristics on Transistor Curve Tracer. 


prevoore | TT Y/T | | 
: “ eal: = 
) | CCCs hfe 
= S f HH 
: ee ae + 
: = wot LL bre mal | 
: eee) Ree 
e a a 
COO 
eg 


Nee — FORWARD CURRENT TRANSFER RATIO 


# 


Neg ~ FORWARD CURRENT TRANSFER RATIO 


~ SMALL SIGNAL FORWARD CURRENT TRANSFER RATIO 


Nee 


PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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I, - COLLECTOR CURRENT - mA 


PULSED DC CURRENT GAIN 
VERSUS TEMPERATURE 


SMALL SIGNAL CURRENT GAIN AT 
20 MC VERSUS COLLECTOR CURRENT 
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— TYPICAL SMALL SIGNAL COMMON EMITTER ‘Y’ PARAMETERS 


OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT — 
INPUT SHORT CIRCUIT 
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NOTE: The 2N696, 2N717 and 2N1420 are similar to the 2N697 and 2N718 except for values of h,, and h,.. 


INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT — 
OUTPUT SHORT CIRCUIT 


FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT — 
OUTPUT SHORT CIRCUIT 


~ INPUT ADMITTANCE - 


- FORWARD TRANSFER ADMITTANCE ~ mmho 
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Tc - COLLECTOR CURRENT - mA 
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- INPUT ADMITTANCE - mmho 


INPUT ADMITTANCE VERSUS 
FREQUENCY—OUTPUT SHORT CIRCUIT 


f - FREQUENCY - mc 


pf 


CAPACITANCE - 


Veg (sot) - COLLECTOR SATURATION VOLTAGE - VOLTS 


~ QUTPUT ADMITTANCE - mmho 
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FAIRCHILD TRANSISTORS —TYPES 2N697 AND 2N718 
TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR AND EMITTER | 
TRANSITION CAPACITANCE VERSUS NOISE FIGURE VERSUS 30 MC POWER GAIN VERSUS 30 MC POWER GAIN VERSUS 


REVERSE BIAS VOLTAGE COLLECTOR CURRENT COLLECTOR VOLTAGE | COLLECTOR CURRENT 
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Pulse Width =167 usec 
i% Duty Cycle 
(see Fairchild APP -4) 
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Ic - COLLECTOR CURRENT - mA Ry - SOURCE RESISTANCE - OHMS 


TEST AMPLIFIER FOR MEASURING 30MC NEUTRALIZED 
~ POWER GAIN AND NOISE FIGURE : HIGH LEVEL VIDEO AMPLIFIER 


* Heot dissipotors mounted 
on transistor 


= 30 For Vout =20V peak-to-peak , trige = 70 nsec , zero overshoot. 


TYPICAL SMALL SIGNAL COMMON EMITTER ‘Y’ PARAMETERS 


OUTPUT ADMITTANCE VERSUS FORWARD TRANSFER ADMITTANCE REVERSE TRANSFER ADMITTANCE REVERSE TRANSFER ADMITTANCE 
FREQUENCY —INPUT SHORT CIRCUIT VERSUS FREQUENCY — VERSUS COLLECTOR CURRENT — VERSUS FREQUENCY — 
; eetanasy OUTPUT SHORT CIRCUIT INPUT SHORT CIRCUIT INPUT SHORT CIRCUIT 


Ic = 20.mA 
Vce = 30V [- 
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Yre ~ REVERSE TRANSFER ADMITTANCE - mmho 
Vre - REVERSE TRANSFER ADMITTANCE - mmho 
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FAIRCHILD TRANSISTORS—TYPES 2N697 AND 2N718 


SMALL SIGNAL CHARACTERISTICS (f = 1KC) 


SYMBOL = CHARACTERISTICS in. Typ. Max. UNITS TEST CONDITIONS 


Input Resistance 


| Voltage Feedback Ratio 


lc = 5.0 mA 


Small Signal Current Gain lc = 1.0mA 
| lc = 5.0 mA 


Output Conductance ; , lc = 1.0mA 
lc = 5.0 mA 


Input Resistance : lc = 1.0mA 
Voltage Feedback Ratio x10: lc = 1.0mA 
Output Conductance , lc = 1.0mA 
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CHARACTERISTICS RELATIVE TO VALUE AT Ip = 


0.1 


CHARACTERISTICS RELATIVE TO VALUE AT \gg= 5.0 VOLTS 


T, - JUNCTION TEMPERATURE - °C 


TYPICAL COMMON EMITTER CHARACTERISTICS 


Vee = § Volts 
Ic = 1.0mA 


1.0 mA 
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CHARACTERISTICS RELATIVE TO VALUE AT I¢ 


~ CHARACTERISTICS RELATIVE TO VALUE AT T = 25°C 
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NOTE: All graphs show typical variation with operating point and temperature. 
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-2N698 
NPN GENERAL PURPOSE HIGH VOLTAGE TYPE 


DIFFUSED SILICON PLANAR* TRANSISTOR 


GENERAL DESCRIPTION - NPN double diffused silicon Planar* transistor designed for a wide variety of amplifier, 


oscillator and switching circuits. PHYSICAL DIMENSIONS 
in accordance with 


JEDEC (TO-5) outline 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
39 oa 


Maximum Temperatures ‘ 305 
Storage Temperature -65° C to +300° C 
Operating Junction Temperature +200° C Maximum 


Maximum Power Dissipation 


Total Dissipation at Case Temperature 25° C [ Note 2 & 3] 3.0 Watts 
at Case Temperature 100° C [ Note 2 & 3] 1.7 Watts 
at Free-Air Temperature 25°C 0.8 Watt 
Maximum Voltages 
VceRno Collector to Base Voltage 120 Volts 
V Collector to Emitter Voltage (R = 10 2) [ Note 4] 80 Volts 
CER BE 4 3 Collector 
V Collector to Emitter Voltage [ Note 4] 60 Volts MK tee 3 
CEO 0848 NN AOS 
VERO Emitter to Base Voltage 7.0 Volts 028 029 


NOTES: All. dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 1.10 grams 


ELECTRICAL CHARACTERISTICS (25° C unless otherwise noted) 


Characteristic in. ‘ Test Conditions 
DC Pulse Current Gain [ Note 5] 
Base Saturation Voltage 
Collector Saturation Voltage 
Base Saturation Voltage 


bette 
QaaaaAa 
ttt 
oDwWw wD 


Collector Saturation Voltage 


High Frequency Current Gain (f = 20 MHz) 


Q 
| 


Output Capacitance 


Q 
ow 


Emitter Transition Capacitance 
Collector Cutoff Current 

Collector Cutoff Current 

Collector to Base Breakdown Voltage 


«<<< < 
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Q 
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0 
100 pA 
100 mA 


(pulsed) 


— 


mt eet 
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Q0 8 Hama 


VcER (sust) Collector to Emitter Sustaining Voltage [ Note 4] 


a 
wo 
3) 


VcEO (sust) Collector to Emitter Sustaining Voltage [ Note 4] 30 mA 
C. (pulsed) 


Emitter to Base Breakdown Voltage ; 0 
Emitter Cutoff Current . 0 


Characteristic 


Input Resistance 
Voltage Feedback Ratio 
Small Signal Current Gain 


Output Conductance 


nn on a ee | 
qAaaQaQqaaQqaaqagnwaaaQ 


(See notes on back page) * Planar is a patented Fairchild process. 


—-AIRCRrHILEM 


SEMICONDUCTOR 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


NOTES: . 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

(3) These ratings give a maximum junction temperature of 200° C and junction-to-case thermal resistance of 58.3° C/watt (derating factor of 17.2 mW/°C). 
(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 


(5) Pulse conditions: length = 300 psec; duty cycle = 1%. 
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2N699  2N719 - 2N720 
NPN HIGH VOLTAGE TYPES 


DIFFUSED SILICON TRANSISTORS 


These NPN double-diffused silicon transistors are designed for use in high performance amplifier, oscillator and 
switching circuits. They provide greater voltage swings in oscillator and amplifier circuits due to their 120 volt 
collector-to-base voltage rating. 


Each transistor is designed to meet the environmental requirements of MIL-S-19500. 
The PLANAR versions of these units are 2N699B, 2N1893 and 2N720A. 


2N719 
ABSOLUTE MAXIMUM RATINGS [Note 1] 2N699 2N720 
Maximum Temperatures ee | 
Storage Temperature — 65°C to +300°C —65°C to +300°C 
Operating Junction Temperature | 175°C Maximum 175°C Maximum 
Maximum Power Dissipation | | 
Total Dissipation at 25°C Case Temperature [Note 2 & 3] 2.0 Watts 1.5 Watts 
at 100°C Case Temperature [Note 2 & 3] 1.0 Watt 0.75 Watt 
at 25°C Ambient Temperature 0.6 Watt 0.4 Watt 
Maximum Voltages 
Vcso Collector to Base Voltage 120 Volts 120 Volts 
Vcer Collector to Emitter Voltage (R < 102) [Note 4] 80 Volts 80 Volts 
Veso Emitter to Base Voltage 5.0 Volts 5.0 Volts 


2NG699 | 

ELECTRICAL CHARACTERISTICS (25°C) 2N720 2N719 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS : 

hee DC Pulse Current Gain [Note 5] lc = 150MA Vee = 10V 

Vee (sat) Base Saturation Voltage . ; ; ; Volts Ic = 150mA I, = 15mA 

Vce (sat) Collector Saturation Voltage ; : Volts Ic = 150mA 1, = 15mA 

Cs Output Capacitance pf le =0 Vee = 10V 

Nte High Frequency Current Gain f = 20mc : : lc = 50mMA_  Vce = 10V 

leBo Collector Cutoff Current uA ll =0 Ves = 60V 

lcso (150°C) Collector Cutoff Current nA ll =0 Ves = 60V 

leso Emitter Cutoff Current uA l=0 Ves = 2.0V 

+ 2N699 only. Copyright 1963 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 

NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 100°C/watt (derating factor of 10mW/°C) 
for the 2N719 and 2N720; junction-to-case thermal resistance of 75°C/watt (derating factor of 13.3 mW/°C) for the 2N699. 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5) Pulse Conditions: length = 300 wsec; duty cycle = 1%. 


036 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (T0-5) outline 


Collector 
‘ eS Lead No 3 
‘. s SX 
\ 045 
029 


NOTES: All dimensions in inches 


Leads are gold plated kovar 
Collector internally connected to case 


2N699 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 
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170. 
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- 030 MAX 
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016 DIA. 


100° 
Base... 7 “| : 090 
* ac 


Lead No 2 050 
Emitter ~~ RED ibe lk 
lead No 

cee p> loo 
\ : ve < moe ore | 
ae ‘Collector 


lead No 3 


NOTES: All dimensions. tn inch 


Collector internally connected to case 


2N719 2N720 
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FAIRCHILD TRANSISTORS—TYPES 2N699 AND 2N720 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS 
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SATURATION REGION 


COLLECTOR CHARACTERISTICS 
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TYPICAL ELECTERICAL CHARACTERISTICS 
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Vor (Sat) - COLLECTOR SATURATION mines i 


I, - COLLECTOR CURRENT- mA 


PLL | froma ff) 


FAIRCHILD TRANSISTORS —TYPES 2N699 AND 2N/20 


TYPICAL HF AND VHF CHARACTERISTICS 


TEST AMPLIFIER FOR MEASURING 30 MC 
NEUTRALIZED POWER GAIN AND NOISE FIGURE 


HIGH VOLTAGE OUTPUT VIDEO AMPLIFIER 


16-30 ph 


8200 Vout = 50V. for Vin =1V. 


© Your 
trise = 60 mysec. 
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% Use of heat dissipctors required. 
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TYPICAL ELECTRICAL CHARACTERISTICS 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


COLLECTOR-BASE DIODE REVERSE 
CURRENT VS. TEMPERATURE 


EMITTER-BASE ON VOLTAGE 
VERSUS COLLECTOR CURRENT 
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VBE (gg ~ EMITTER-BASE ON VOLTAGE - VOLTS 


“ 


j - JUNCTION TEMPERATURE -°C 


Ic - COLLECTOR CURRENT - mA 


I, - COLLECTOR CURRENT — mA 
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FAIRCHILD TRANSISTORS—TYPES 2N699, 2N719 AND 2N720 


SMALL SIGNAL CHARACTERISTICS (f=1kc) 


2N699 

2N720 2N719 
Input Resistance Ohms =1.0mA Vee =5.0V 
Ohms | c =50mA Ves = 10V 
Output Conductance wemho ) =6lc=1.0mA. Ves = 5.0V 
wmho ) =6le =5.0mMA Veos=10V 
Voltage Feedback Ratio x10* Ic =10mA Ves =5.0V 
ae x10 Ic =50mA Vee=10V 
Small Signal Current Gain lc=10mA Vee = 5.0V 
lc=5.0mA Vee=10V 
hie Input Resistance Ohms Ilc=5.0mA Vee = 10V 
_ Output Conductance emho §=6le=5.0mA Vee=10V 
Ic = 5.0 mA Vee =10V 


- Voltage Feedback Ratio 


< ¥. = 5 Vols -— er a 

= be Poh 2 Y 

= oo | y= 25° ae ss ee eee 2 2 

ete TT LEE LE pres | E : 

= NATE EL = = See 

<x <x 

ta 

2 5 Nt tt ttt tat iy 3 L— 

> Sea a Gi a a Oe = = — 

2) Gi iN | tT TTT we ti a e , — 

NN all S : a 

= \ | > = 

2 CONIC a 

= Bs a = 

» 09 1a eS GG & 2 ran 

2 26 Oe 2 ee i SE ee Re 2 = fe ae 

2) Elie es: SI Rear ie 5 Fe 

PEE TEE SNE 3 ae ee 

= 0.1 ; 4 <= 

"CT LT ee | : | : az 

- 0.05 S 04 ; 

of o2 05 | 2 +5 W 20 50 100 5 10 15 20 25 30 35 2400-50 0 50 i00~=—S—«ISO~—S~=«O00 

Ig - COLLECTOR CURRENT - mA Veg — COLLECTOR VOLTAGE - VOLTS Tj — JUNCTION TEMPERATURE - °C 


TYPICAL COMMON EMITTER CHARACTERISTICS 


50 RR RG ER SEARS NET DE GE z 
< Vce=5 Volts pat EE J 3 © 
i=) 20 T 25°C |_| ai ae eh 3 w 
coe ee a E : 
7 cn : Y 
3 sheet tt et is ES Wa 
2 Ne a a 2 3 : 
eS 4 St} é 2 Ee lh 
= ~_| ie > SE es 
= | | LIDS a s 5 y = 
uw - 
2 err SILT : —— 
3 05 ee od g 
dA cases em 6 Ca Ol LE, —  a g & A ee 
a ee a a 5 a4 
ef s : q ie 
2 LLU TLE LT a | : : | 
ee ECE ‘ ; ae 
<= 
005+ & : 
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Ig- COLLECTOR CURRENT - mA Vee -— COLLECTOR VOLTAGE ~ VOLTS Tj - JUNCTION TEMPERATURE - °C 
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2N699B ° 2N1893 
NPN GENERAL PURPOSE HIGH VOLTAGE TYPE 


DIFFUSED SILICON PLANAR TRANSISTORS 


GENERAL DESCRIPTION The 2N699B - 2N1893 are High-Voltage, NPN Double-Diffused Silicon Planar 
Transistors designed for use in high-performance amplifier, | oscillator and switching circuits. The 
2N699B is rated at 5.0 watts and the 2N1893 at 3.0 watts. 


PHYSICAL DIMENSIONS ~ 
in accordance with . 
JEDEC (TO-5) outline 


These transistors provide greater voltage swings in oscillator and amplifier circuits and more protection 
in inductive switching circuits due to their 120 volt collector-to-base voltage rating. Bothtransistors are 
designed to meet the environmental requirements of MIL-S-19500. 


ABSOLUTE MAXIMUM RATINGS © | _ -2N699B 2N1893 


Maximum Temperatures 


Storage Temperature -65°C to +300°C -65°C to +300°C 
Operating Junction Temperature 200°C Maximum 200°C Maximum 
Lead Temperature (Soldering, No Time Limit) 300°C Maximum 300°C Maximum 


Maximum Power Dissipation (Notes 2 and 3) 


Lead No, 2 i 


Total Dissipation at 25°C Case Temperature 5.0 Watts 3.0 Watts Emitter f 
Lead No..1 ae 
at 100°C Case Temperature 2.8 Watts 1.7 Watts 
at 25°C Ambient Temperature 0.87 Watt 0.8 Watt 


Maximum Voltages 


Lead No. 3 


Voso Collector to Base Voltage 120 Volts 120 Volts 
| VoER Collector to Emitter Voltage (R,,,< 102) 100 Volts 100 Volts | : | | 
(Note 4) - " . NOTES: All dimensions in inches 
- - Leads are gold-plated kovar 
Wane Collector to Emitter (Note 4) 80 Volts 80 Volts | eS ae weed, seas 
VERO Emitter to Base Voltage 7.0 Volts 7.0 Volts ecese ae 


2N699B 2N1893 
FACT : | 
Subgroup Characteristic | ‘Ming Typ. : : ; : Test Conditions 


< 
Q) 
tj 


10 

10 

10 

10 

5.0 
5.0 

15 

15 

10 V 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Current Gain 

*V 5p (sat) Base Saturation Voltage 


a 
| 


< 
Q 
ie] 


< 


ee ee 
Q) 
By 


aAaandqadqadaa.a 


*Vop (sat) Collector Saturation Voltage 
Vez (sat) Base Saturation Voltage 


wow oo 


Vop (sat) a 4 Collector Saturation Voltage 


h 7 4 High Frequency Current Gain (f = 20Mc) 


50 mA 
fe 


< 
Q 
cs 


{ NOTE: These numerals apply to the Fairchild FACT Program. . 
*NOTE: FACT program End-Point Measurement Parameter. | Additional Electrical Characteristics on page 4 


Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 35° C/Watt (derating factor of 28. 6 mW/ °C) for the 2N699B; 
for the 2N1893 58.3°C/Watt (derating factor of 17.2mW/°C). Junction-to-ambient thermal resistance of 201°C/Watt es factor of 4.97 mW/°C) for 2N699B; 
for the 2N1893 219°C/Watt (derating factor of 4.56 mW/°C). 


(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 ysec; duty cycle = 1%. | 
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TYPICAL COLLECTOR AND BASE CHARACTERISTIC S* 


SATURATION REGION 
COLLECTOR CHARACTERISTICS 


HIGH VOLTAGE 
Lect CHARACTERISTICS 


7 
ee 
A\ 
Br 
ag 
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COLLECTOR CURRENT - mA 
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Pant@=.9 708 
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ST om | 
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Peer rie | 


DOL 
EERIE LN 
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Veg - COLLECTOR VOLTAGE - VOLTS 


mA 


Ic - COLLECTOR CURRENT - 


Te - COLLECTOR CURRENT - mA 


T¢ - COLLECTOR CURRENT - mA 


i 
‘au 
aan 


Wee COLLECTOR VOLTAGE - VOLTS 


*Single family characteristics on Transistor Curve Tracer. 


FAIRCHILD TRANSISTORS 2N699B *2N1893 


BASE CHARACTERISTICS 


Te TUT TT 
tt WM | 
es ieee 


200 


Li ren ll 


100 


~ Ig — COLLECTOR CURRENT - mA 


0 LAL 
0 04 0.8 12 +6 2. 


Veg - BASE VOLTAGE - VOLTS 


I, — COLLECTOR CURRENT - mA 


Ic - COLLECTOR CURRENT - mA 


Vee — BASE VOLTAGE - VOLTS 


aeiat 
ET LT TT 


hee - FORWARD CURRENT TRANSFER RATIO 


Nee — FORWARD CURRENT TRANSFER RATIO 


Veg (sot)- COLLECTOR SATURATION VOLTAGE - VOLTS 


PULSED DC CURRENT GAIN VERSUS 
COLLECTOR CURRENT 


en a 


Set 
ap ainini 


160 


nit) 
rr ea [ 
za aT | 
Seth i 
‘001 01 01 10° 10 100 500 


Ic - COLLECTOR CURRENT - mA 


~ PULSED DC CURRENT GAIN VERSUS 


Vee = 10 Volts 
I c = [50 mA 


PERATURE 


/| 
a 
/__| 
a 
ame 


a: — JUNCTION TEMPERATURE - 


Hat 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


Ie - COLLECTOR CURRENT - ma 


TYPICAL SMALL SIGNAL COMMON EMITTER “Y” PARAMETERS 


INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT — OUTPUT 
SHORT CIRCUIT 


i 


ee SND COONAN 
ZS 


a 


~- INPUT ADMITTANCE - mm 


Tce — COLLECTOR CURRENT - mA 


Yoe - OUTPUT ADMITTANCE - mmho 


OUTPUT ADMITTANCE VERSUS 


COLLECTOR CURRENT — 
INPUT SHORT CIRCUIT 


Ic - COLLECTOR CURRENT - mA 


FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT — 
OUTPUT SHORT CIRCUIT 


Vie ~ FORWARD TRANSFER ADMITTANCE - mmho 


Tce - COLLECTOR CURRENT - mA 
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- INPUT ADMITTANCE - mmho. 


Vie 


INPUT ADMITTANCE VERSUS 
FREQUENCY — OUTPUT SHORT 
CIRCUIT — 


f - FREQUENCY - me 


FAIRCHILD TRANSISTORS 2N699B 


SMALL SIGNAL CURRENT GAIN AT 


20 MC VERSUS COLLECTOR CURRENT 


Y 
ZG 


2 3 


I, - COLLECTOR CURRENT - mA 


hy,— SMALL SIGHAL FORWARD CURRENT TRANSFER RATIO 


_ COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS TEMPERATURE 


Tego - COLLECTOR TO BASE CURRENT - pA 


. Tj ~ JUNCTION TEMPERATURE ~ °C 


WF - NOISE FIGURE - db 


CAPACITANCE - 


*2N1893 


TYPICAL ELECTRICAL CHARACTERISTICS 


NOISE FIGURE VERSUS 
COLLECTOR CURRENT 


| fs “satekdiclel 200 cps ce 
ncy = Ike 
Source Rating = ka Hf 


hee 


00 300 500 1000 
COLLECTOR CURRENT - pA 


COLLECTOR AND EMITTER 
TRANSITION CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


eh iea 


TPN 
eae ect 


REVERSE BIAS VOLTAGE - VOLTS 


- DIRECT-COUPLED VIDEO AMPLIFIER 


30 MC POWER GAIN VERSUS 
COLLECTOR VOLTAGE 


Fe le 
ESl anaes 


20 


POWER GAIN — 4b 


10 3» 40 
Vee ~ COLLECTOR VOLTAGE - VOLTS 


LOWER LIMITING VOLTAGE VERSUS 
SOURCE RESISTANCE 
UWees pa 


Pulse Wiath = » 167 see 
je Sate yee 


8 


lin 
HMA AN 
AW 


@ 
So. 


3 


LVceqg — PERCENTAGE OF LVce5 


ATTN ee 


& 


2 


SOURCE se SISTANCE — 


O +150V 


OUTPUT 
O 


“LI }+i20v 


Wpf Load 


50K 


POWER GAIN - db 


Veg - BASE VOLTAGE - VOLTS 


30 MC POWER GAIN VERSUS 
COLLECTOR CURRENT 


T, — COLLECTOR CURRENT - mA 


BASE VOLTAGE VERSUS COLLECTOR 
CURRENT (NON-SATURATED HIGH 
SPEED PULSE) 


Leerswet T ET TT 
ttt 


see 
LAE 


~ COLLECTOR CURRENT - mA 


Lt 
buen 
coe a 
ful’ 


PERFORMANCE OF THE AMPLIFIER 
120 VOLT CAPABILITY 


RISE TIME - 40 nsec 


For further details please refer to Fairchild Semiconductor APP- 27 


Ty, Te ~ 2N915 
T; ~ 2N699B or 2N1893 


TYPICAL SMALL SIGNAL COMMON EMITTER "Y’’ PARAMETERS 


REVERSE TRANSFER ADMITTANCE 
VERSUS COLLCTOR CURRENT — 
INPUT SHORT CIRCUIT 


- OUTPUT ADMITTANCE VERSUS 


| FREQUENCY — INPUT SHORT CIRCUIT 


Joe ~ OUTPUT ADMITTANCE - mambo 


f - FREQUENCY - mc 


mabo 


Yre ~ FORWARD TRANSFER ADMITTANCE - 


FORWARD TRANSFER ADMITTANCE 
RSUS FREQUENCY 


f- FREQUENCY ~ mc 


OUTPUT SHORT CIRCUIT 


BERNGREEEE 

RERESSUREE 
| EHTS 
Heme oP 
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~~ Yue REVERSE TRANSFER ADMITTANCE — mmho 


tee COLLECTOR CURRENT - mA 


Ee tr 


REVERSE TRANSFER ADMITTANCE 
‘VERSUS FREQUENCY — 
INPUT SHORT CIRCUIT 


f — FREQUENCY - 


TFACT 


Subgroup Characteristic 


Symbol 


Output Capacitance 


Emitter Transition Capacitance 
Collector Cutoff Current 
Collector Cutoff Current 


CBO 
ToBo 


BVcBo 
(sust) 


(150°C) 
Collector to Base Breakdown Voltage 


Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 


Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 


Emitter to Base Breakdown Voltage 


VocER 


Vo E 9 Sust) 2 


—BYEBOO 
* . nt :  s 

| TEBO | | _ Emitter Current 

{ NOTE: These numerals apply to the Fairchild FACT Program. 


*NOTE: FACT program End-Point Measurement Parameter. 


2N699 B 


FAIRCHILD TRANSISTORS 2N699B: 2N1893 | 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N1893 


Typ. : Test Conditions. 


100 ywA 


a 100 mA 
(pulsed) 


c.* 30 mA 
(pulsed) 


SMALL SIGNAL CHARACTERISTICS (f=1KC) 


FACT 
Subgroup 


Symbol: Characteristic 


Input Resistance 


ee 


Input Resistance 

Voltage Feedback Ratio 
Voltage Feedback Ratio 
Small Signal Current Gain 


io 


~ @ 


Small Signal Current Gain 


oe 
@ 


Output Conductance 


° 
om 


Output Conductance 


° 
o 


Input Resistance 
Voltage Feedback Ratio 
Output Conductance 


@ 


ey 
2 
- » bb Lb Lf Lf LF PH Hh LH PH 


— ae -  —  — 


io) 
@ 


T NOTE: These numerals apply to the Fairchild FACT Program. 


TYPICAL COMMON BASE 


as Veg = 5 Volts ——e : im 
10 | N= 25°C eae Toa ol 0 ag 
alee | | te 
Na me . 
e eae 97. ca 
il 1 ea 0.8 


THAR EEE EL 
EP. Belinea w as 
Aten Ceeeenerne 


Zine 


ai 

ee ae ie 
Pes Sie 
tot TT TPS h | 
o t 2 5 W 2 50 100 
Ig - COLLECTOR CURRENT - mA 


CHARACTERISTICS RELATIVE TO VALUE AT Ic = 1.0 mA 


CHARACTERISTICS RELATIVE TO VALUE AT \cp 


0.05 


2N699 B 


Min. Typ. 


i= 
Na ee 
| pea} 


Ic = 1OmA 
T = 25°C 


10 rr rr 
Veg — COLLECTOR VOLTAGE — VOLTS 


2N1893 


Typ. . i Test Conditions 
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Veg = 5 Volts 
Ic = 1.0mA 


CHARACTERISTICS RELATIVE TO VALUE AT T = 25°C 


Tj — JUNCTION TEMPERATURE - °C 


TYPICAL COMMON EMITTER CHARACTERISTICS 


5.0 VOLTS 


Pw TTT | 
Tet LEE EBNa 
1G a 
05 t 2 5 10 20 


50 600 “§ 
Ig- COLLECTOR CURRENT - mA 


CHARACTERISTICS RELATIVE TO VALUE AT I.= lO mA 


CHARACTERISTICS RELATIVE TO VALUE AT Veg 


10 15 20 
Veg ~ COLLECTOR VOLTAGE - VOLTS 
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bre 


\\ 


CHARACTERISTICS RELATIVE TO VALUE AT T = 25°C 


hoe 
= aes 
eae eee 
Lee ae 
oe 


_ Ty ~ JUNCTION TEMPERATURE - °C 


«<<< sas 4496946 4 


- 2N703. 
NPN HIGH ‘SPEED, HIGH- CURRENT SWITCH 
DIFFUSED SILICON. PLANAR EPITAXIAL TRANSISTOR 


FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N916 


GENERAL DESCRIPTION - The Fairchild 2N703 is an NPN silicon PLANAR transistor designed primar- 


ily for low power, non-saturating switching applications and high frequency amplifier and oscillator circuits. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures ig <P eeaning as 3 
ee Fiabe 
Storage Temperature -65°C to +175°C se 
Operating Junction Temperature . 175°C Maximum | 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.6 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) 0.3 Watt 
: | = ee “Emitter: = , aa . 
Maximum Voltages and Current ~% IN 
Voso Collector to Base Voltage 25 Volts em 
VoEro Collector to Emitter Voltage (Note 4) 25 Volts 
VeBo Emitter to Base Voltage 5.0 Volts 
To Collector Current 50 mA 


NOTES: All diménsions in-inches 
“Leads are gold-plated kovar - : 
Collector internally connected to case : 
Package weight is 0. 43 Bram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS 


ber DC Current Gain [ Note 5] 40 100 
hpp(-55°C) DC Current Gain [ Note 5] 20 
V p (sat) Collector Saturation Voltage [Note 5] a 0.5 


~-10 mA 
10 mA 
10 mA 


aaA00 


Base to Emitter Voltage | 0.7 

Collector Cutoff Current 0.5 
Iogo(t50°C) Collector Cutoff Current 50 
I Collector Cutoff Current : a 10 


CEO 
BVano Collector to Base Breakdown Voltage 


Q a 
Ww Ww 


“<<< 
Q 
3) 


Collector to Emitter Breakdown Voltage 


bt 


Emitter to Base Breakdown Voltage 


= 


Output Capacitance (f = 1.0 mc) 
Gain Bandwidth Product 


<< 


Copyright 1964 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. | 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed ‘or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 250°C/Watt (derating factor of 4.0mW/°C); 
junction-to-ambient thermal resistance of 500°C /Watt (derating factor of 2.0mW/°C). 


(4) This rating refers to a high-current point where collector -to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4, 
(5) Pulse Conditions: length = 300 psec; duty cycle = 2%, 
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2N706 
| NPN HIGH SPEED SATURATED SWITCH 


SILICON PLANAR* TRANSISTOR 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


PHYSICAL DIMENSIONS ~— | 


7 ; Storage Temperature - —65°C to +200°C in accordance with 
Operating Junction Temperature 200°C Maximum JEDEC (TO-18) outline 
Lead Temperature (Soldering, 60 second time limit) 300°C Maximum 7 
Seating a 
; Plane 
‘Maximum Voltages _ | 8 LEADS | i MIN. 
— Vego  ~—s«Collector to Base Voltage | 25V 016014 = 
Voce =—-—si«“‘«‘CCilector to Emitter Voltage (Rg < 10) (Note 2) 20V 
~ Vigo Emitter to Base Voltage | | 3V 
J EES bing © 028 
Maximum Power Dissipation NOTES: All dimensions in inches 
Leads are gold-plated kovar : 
Total Dissipation at Case Temperature 25°C (Note 3) 1.0 Watt ues ouae 
at Case Temperature 100°C . 0.5 Watt 
at Free Air Temperature 25°C 0.3 Watt 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) | 
SYMBOL CHARACTERISTICS * MIN. TYP. MAX. ~=—*UNITS-~—Ss—sTEST CONDITIONS 


hee : --DC Pulse Current Gain (Note 4) 
~ Mee(saty Base Saturation Voltage 
Voetsat) Collector Saturation Voltage 
Small Signal Current Gain (f = 100 MHz) 
Collector Capacitance 


CBO Collector Cutoff Current 
Lego (150°C) Collector Cutoff Current 


T _ Charge Storage Time Constant 


Io = 10 mA 


lo =10mA | 


Ic =10mA 
I, = 0 

Vog = 15V 
Veg = 15V 
Ic = 10 mA 


Veg = LOV 


I, = 1.0 mA 
[, = 1.0 mA 
Vop = 15V 
Vop = 10V 
= 

I. =0 

Veco = 10V 


lp) =!_. =10mA R, =1kO 


; (See Fairchild 2N708 Data Sheet for exact circuit) 


*Planar is a patented Fairchild process. 


NOTES: 

(1) The maximum ratings are limiting absolute values above which life or satisfactory performance may be impaired. 

(2) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP. 4/2. 
(3) These ratings give maximum junction temperature of 175°C and junction to case thermal resistance of 150°C/watt speracine factor of 6.7 mW/°C). 
(4) Pulse conditions: Length — 300 LS; sa cycle < 1%. 
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2N708 
NPN HIGH- -FREQUENCY AND LOW- STORAGE 


DIFFUSED SILICON PLANAR TRANSISTOR 


The 2N708 is an NPN silicon transistor designed specifically as a high-speed saturated logic switch to replace 
the 2N706 (A, B), 2N753 mesa series. In addition the 2N708 is oriented toward Satellite and Conventional small- 
signal, RF, and all digital type circuits. 


PHYSICAL DIMENSIONS 


in accordance with 


The Fairchild PLANAR ‘structure extends the range of useful current gain down to the microampere region. Other JEDEC (TO-18) outline 
features are lower leakage current, increased maximum ratings, reduced storage time, higher beta, and lower 

saturation voltage relative to its predecessors. 198014 - 

Typical three sigma limits for BETA and SATURATED Vce are included to completely ‘characterize the por 

2N708 as a switch, thus promoting design over a wide family of operating conditions. These transistors are de- ieee 

signed to meet the environmental requirements of MIL-S-19500. | es 


3 LEADS 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


Storage Temperature —65°C to +300°C 
Operating Junction Temperature | 200°C Maximum 
Lead Temperature (Soldering, No Time Limit) — 300°C Maximum 
Maximum Power Dissipation | 
Total Dissipation at Case Temperature 25°C ~—s [Note 2 & 3] 1.2 Watts 
at Case Temperature 100°C _—[Note 2 & 3] .68 Watt 
at Ambient Temperature 25°C —s [Note 2 & 3] .36 Watt 
Maximum Voltages NOTES: All dimensions in inches 
Veso Collector to Base Voltage 40 Volts | ignanes 
Vcer Collector to Emitter Voltage (Ree < 102) [Note 4] 20 Volts 
Vceo Collector to Emitter Voltage [Note 4] 15 Volts 
Veso Emitter to Base Voltage 5.0 Volts 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS 


hee DC Pulse Current Gain [ Note 5] 

hre (— 55°C) DC Pulse Current Gain [ Note 5 ] 
DC Current Gain 
Base Saturation Voltage 
Collector Saturation Voltage 

Vee (Sat) Base Saturation Voltage (— 55°C) 

Vee (sat) Collector Saturation Voltage (—55°C to + 125°C) 
High Frequency Current Gain (f = 100 MHz) — 
Output Capacitance 
Base Spreading Resistance [Note 6](f = 300 MHz) 
Collector Cutoff Current 

lero (150°C) = ~— Collector Cutoff Current 

BVcso Collector to Base Breakdown Voltage 

Veer (Sust) Collector to Emitter Sustaining Voltage [Note 4 & 5] 


Veo (sust) Collector to Emitter Sustaining Voltage [Note 4 & 5] 


BV eso ~ Emitter to Base Breakdown Voltage : | 0 | 10 wA 
leBo | Emitter Cutoff Current Ves = 4.0 V 
loex (125°C) Collector-Emitter Cutoff Current . Vee = 20V Vee = .29 V 
Charge Storage Time Constant [Note 7] - | lc = Is) ~ 10 mA 
[See circuit of page 3] lee ~~ —10 mA 


Turn On Time [See circuit on page 4] | | ~ le 2 10 mA, li = = 3.0 mA, 
Ves = —2.0V. 


Turn Off Time [See circuit on page 4] lc = 10 mA, le: ~ 3.0 mA, 
| lee = —1.0mA 


* Planar is a patented Fairchild process. 


FAIRCHILD 


SEMICONDUCTOR 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


9-30 


FAIRCHILD TRANSISTOR 2N708 


TYPICAL COLLECTOR CHARACTERISTICS* 
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TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR SATURATION VOLTAGE 
CHARACTERISTICS (VOLTAGE 
AVERAGED OVER 10 usec PULSE WIDTH) 
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COLLECTOR SATURATION VOLTAGE 
VS. TEMPERATURE 
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* Single family characteristics on Transistor Curve Tracer. 
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Icgo - COLLECTOR TO BASE CURRENT — mpA 


BASE SATURATION VOLTAGE 
VS. COLLECTOR CURRENT 
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PULSED DC CURRENT GAIN 
VS. COLLECTOR CURRENT 
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PULSED DC CURRENT GAIN 
VS. COLLECTOR CURRENT 
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COLLECTOR-BASE DIODE REVERSE — 
CURRENT VS. TEMPERATURE 


Tj - JUNCTION TEMPERATURE ~ °C 


FAIRCHILD TRANSISTOR 2N708 


SATURATED SWITCHING CHARACTERISTICS-TYPICAL DELAY, RISE, STORAGE AND FALL TIMES 
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CHARGE STORAGE TIME CONSTANT TEST CIRCUIT AND WAVEFORMS 


“can 890 Q 
Ze) TO 


Model 12-AB 


FROM -Lumatron Sampling 
Model 303 Oscilloscope 
Lumatron Mercury 500 or equivalent. 
Relay Pulse Generator Mode! 610 
or equivalent. 0025 nF |. High Impedance Probe 
(Source Impedance 
equal 50 2) +6 Vdc 10% 
0 ——-~-~-|\7— Pulse at Point ‘‘A” 


Vin RISE TIME LESS THAN 1 nSec. 


go om 


FROM 


Model 303 Lumotron 
Mercury Relay Pulse 
Generator or equivalent. 
(Source Impedance = 500) 


ton 10% lott 
() 
Veg = ~4V de -20V de Vin Vag +17 Vde 
Viy = +21 Vp-p . 190% = Viy=~20 Vp-p 
Vout 
tott 


Tor AND Torr TEST CIRCUIT 


Vin 5K 


Model [2-AB Lumatron 
Sampling Oscilloscope 
or equivalent. 


Input ond Output Pulse Waveforms 
Vin Rise Time < tnsec . 


COLLECTOR BREAKDOWN CHARACTERISTICS 


NOTES: | 


I, - COLLECTOR CURRENT - mA 


Ie - COLLECTOR CURRENT - mA 


hfe- SMALL SIGNAL FORWARD CURRENT TRANSFER RATIO 


VS. REVERSE BASE CURRENT 
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/— mW/°C); junction-to-ambient thermal resistance of 486°C/watt (derating factor of 2.06 mW/°C). 
) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 


GAIN VS. COLLECTOR CURRENT 
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TRL PROPAGATION DELAY MEASUREMENT CIRCUIT 


5 Transistor Delay —-—» 
(See Waveform) 


tog = 70 nsec i Transistor Typical 25°C 


TRL PROPAGATION DELAY TIME VS. 
COLLECTOR CURRENT 
[Measured in the circuit abovel 
een ons 

ieee (a! 


Tod - PROPAGATION DELAY TIME - nsec 
nm 
oS 
oS 


Voc /2 - 0.7 
Ig) 
01 02 05 | 2 5 10 20 50 
I¢ - COLLECTOR CURRENT - mA 


DEFINITION OF PROPAGATION DELAY 


tpa = Average Propagation Delay per Transistor 


— bot to 
lO 


DIODE TRANSISTOR LOGIC PROPAGATION 
DELAY CIRCUIT 


Typical Propagation Delay | Equivalent Load for N=4 
tod = 40nsec af 25°C = 


| Rp = LOK 
| Rp = 20k 

Rip ~ 3.9k GOnsec at 125°C Rp 
| tpg remains unchanged when Nt 


N= FAN-OUT = 4 
M = FAN-IN = 10 


Nec = 0.0V | oi nodes fully loaded , as | 
All Diodes = FDI00 | 


Veg = -0.6V | shown at right. 2N708 J 


LOW-POWER AND-OR-NOT LOGIC CIRCUIT — 


Vee 


Ip - Reverse Current 


I, - Forward Current 
All Diodes - FDIOO 


! 
| 
: ! 
Cis 
“Kt— 
ONE STAGE Veg 
Tyg measured over 10 stages for FAN-IN = FAN-OUT = 
CONSTANT CONTOURS OF 


PROPAGATION DELAY (t,.) 


[Measured in the circuit above] 
1. 


1.0 


“Ig - FORWARD CURRENT --mA 


0 0.04 0.06 0.08 . 0.10 0.12 


Ip - REVERSE CURRENT - mA 


COMPLEMENTARY HIGH-SPEED NON-SATURATED 
CURRENT STEERING LOGIC CIRCUIT 


“ 2N869 2N869 


M=FAN-OUT = 3 
N= FAN-IN = 3 


Alt Diodes FDI00 
All Resistors Yp Watt *5% 
All Power, Supplies 5% 


ONE STAGE 


Average Propagation Delay 20 nsec/stage 


These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 


' These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 


These ratings give a. maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/watt (derating factor of 6.85 


Pulse Conditions: length = 300 usec; duty cycle=1%. 
r,=h,, (Real Part) — Measured with GR #1607-A Bridge. 


Measured on Sampling Scope. PW < 400 nsec. 
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2N709 - FT709 
HIGH SPEED SATURATED SWITCHES 


FAIRCHILD NPN DIFFUSED SILICON PLANAR* TRANSISTORS 


e ULTRA HIGH SPEED . . . . 7, = 6.0 ns (MAX), 3.0 ns (TYP) AT 5.0 mA 
t,, = 12 ns (MAX) AT 10 mA 
tory = 12 ns (MAX) AT 10 mA 
e HIGH FREQUENCY ..... f, = 600 MHz (MIN), 800 MHz (TYP) AT 10 mA 
e LOW CAPACITANCE .... C.,, = 3.0 pF (MAX) AT 5.0 V 

C,,. = 2.0 pF (MAX) AT 0.5 V 


¢ BREAKDOWN VOLTAGE . . . LV... = 6.0 V (MIN) 
¢ SATURATED BETA GUARANTEES FROM 1.0 mA TO 30 mA 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


© SIX Vo-(sat) GUARANTEES WITH THREE AT +125°C Seating 
ABSOLUTE MAXIMUM RATINGS (Note 1) | 3 LEADS aa tna 
Maximum Temperatures | OleDIA. | | |_| 
Storage Temperature —65°C to +300°C 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, no time limit) 300°C Maximum 
Maximum Power Dissipation 
Total Dissipation at 100°C Case Temperature (Notes 2 and 3) 0.5 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) 0.3 Watt 
Maximum Voltages 
Veso Collector to Base Voltage 15 Volts 
Veeco Collector to Emitter Voltage (Note 4) 6.0 Volts 
Vero Emitter to Base Voltage 4.0 Volts Oe” Caats ofp peal pid hi 


Collector internally connected to case 
Package weight is 0.44 gram 


ELECTRICAL CHARACTERISTICS (25°C Free. Air Temperature unless otherwise noted) 


2N709 FT709 
MIN. TYP. MAX. MIN. TYP. MAX. UNITS 


hee _ DC Current Gain 30 
hee DC Current Gain 20 8 55 

DC Current Gain 20 
DC CurrentGain — 20 
DC Current Gain | 15 


TEST CONDITIONS 


Vor = 0.4V 
Veg = 0.5V 
Vop = 0.4V 
Vop = 0.4V 
Vor = 1.0V 


SYMBOL CHARACTERISTICS 


FE 
hee(—55 °C) 
hee(—55 °C) 
Vpe(sat) 
Vae(sat) 
Vae(Sat) 
Vae(Sat) 

Vog (sat) - 
Veg (sat) 

Vo, (sat) 

Veg (sat) 
Vog(sat) 

Voz (sat) 

Veg (sat) 


CBO 
leno (125°C) 


DC Current Gain 

DC Current Gain 

Base Saturation Voltage 
Base Saturation Voltage 
Base Saturation Voltage 
Base Saturation Voltage 
Collector Saturation Voltage 
Collector Saturation Voltage 
Collector Saturation Voltage 


Collector Saturation Voltage (125°C) 


Collector Saturation Voltage 


Collector Saturation Voltage (125°C) 
Collector Saturation Voltage (125°C) 


Output Capacitance 
Input Capacitance 
Collector Cutoff Current 
Collector Cutoff Current 


Additional Electrical Characteristics on page 4 


Notes on page 4 


: 12 

10 

0.70 0.78 

0.68 0.73 

0.75 0.83 
0.92 
0.18 
0.18 


0.20 
0.22 


0.20 | 


0.23 
2.3 
1.8 
4.0 
1.0 
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Veg = 0.4V 

Vop = 0.5V 
Volts = 3. I, = 0.15 mA 
Volts =]; Ip = 0.1 mA 
Volts I, = 1.0 mA 
Volts lp = 3.0 mA 
Volts |, = 0.1 mA 
Volts I, = 1.0 mA 
Volts I, = 0.15 mA 
Volts =1. |, = 0.1 mA 
Volts = 30r I, = 3.0 mA 
Volts I, = 1.0 mA 
Volts I, = 3.0 mA 
pF Vog = 5.0V 
pF Vig = 0.5V 
nA = 0 Veg = 9.0 V 
uA = Veg = 9.0 V 


*Planar is a patented Fairchild process. 


ARCH 
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A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


CHARACTERISTICS. | IN. TYP. MAX. MIN. TYP. UNITS - TEST CONDITIONS 


BVcso Collector to Base Breakdown Voltage 5 4 AN Io = 10 WA 
Vero (sust) Collector to Emitter Sustaining Voltage 0 : oo I, = 10mA 

(Notes 4 and 5) i | . - >... (pulsed) 

BV 36 Emitter to Base Breakdown Voltage | A, sO 40. > . Ve I-=10pA © 

| Charge Storage Time Constant (Notes 6 and 7) : O ns  Io=1,,~5.0mA1,, ~ —5.0 mA 

Turn On Time (Note 7) 7 | 80-0 «2 - 6 ns Io=10mA | 1,,~2.0mA 
Turn Off Time (Note 7) ae 60 12 — | ee 10 mA Ig, ~ 1.0 mA 
Gain-Bandwidth Product (f = 100 MHz) 600 ; ! kee 5.0 mA Voe = 4.0V 
Gain-Bandwidth Product (f = 100 MHz) | | a. I¢=10mA. VQe=4.0V 


TYPICAL ELECTRICAL CHARACTERISTICS = 


COLLECTOR CHARACTERISTICS* a _ + BASE CHARACTERISTICS® 
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LET qa Saree 
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Piet TI | : H : SeGeeniien 
ge reer : Zs ee EET 
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S rn 7.030 m™ eS ce ane 
= Pa eS : Ee 
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> fea >t IW Tey | 
| ees —— ’ ae 0.1-mA —+ 
mmc nl 2a | 
apt > 2S0ee00eR 
°9 ce r 6 8 10 0.6 0.8 
ie COLLECTOR VOLTAGE - VOLTS 
VAT : 
(eel : 
‘ ‘Ce ; 
2 z gL emt 
s ft : ; 3 tmaty 
3 - 10 mA 
SFE ; coo 
a ae : 3 
a S 5; 
» oe ; “| 3 
amt f— so 
eed LA peor ter | 
Veg ~ COLLECTOR VOLTAGE ~ VOLTS. ie “COLLECTOR VOLTAGE - VOLTS. « ee Nees BASE VOLTAGE - VOLTS ~ 


* Single family characteristic on Transistor Curve Tracer. 
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COLLECTOR SATURATION 
VOLTAGE VERSUS 
COLLECTOR CURRENT 
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Veg (sat) - COLLECTOR SATURATION VOLTAGE - VOLTS 


0.1 
Ig - COLLECTOR CURRENT - mA 


COLLECTOR CUTOFF CURRENT 
VERSUS JUNCTION TEMPERATURE 
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| STORAGE TIME VERSUS TURN ON 
-. AND TURN OFF BASE CURRENTS 
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(ae) Ree eee 

> ee eee ae 

Pa : 
ES 


o 
a -.) 


Tyr 
ea 
Avon ee 
vane 

CTT 


Ig, ~ TURN ON BASE CURRENT - mA 


Ig - TURN OFF BASE CURRENT - mA 


pe ses dee 
1 10 100 


~ PULSED DC CURRENT GAIN 


Me 


AC 


nA 


Vee (0) ~ REVERSE BASE - EMITTER VOLTAGE - VOLTS - COLLECTOR CUTOFF CURRENT - 


~ TURN OFF BASE QURRENT - mA 


Ip" 


PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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SN 
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Iq ~ COLLECTOR CURRENT - mA 


COLLECTOR CUTOFF CURRENT 
_ VERSUS REVERSE BIAS VOLTAGE 


eile te Ne 
(erie 


14. 16 


Veg ~ COLLECTOR TO BASE VOLTAGE - VOLTS 


DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 
BASE-EMITTER VOLTAGE 

I+ 10mA 
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hf fo 
A ALL 
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AAW Amat 
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- STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


Ip) - TURN ON BASE CURRENT - mA 
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TYPICAL ELECTRICAL CHARACTERISTICS 


CAPACITANCE -pF 


ed 
e 


Igy - TURN ON-BASE CURRENT - mA 


Igo ~ TURN OFF BASE CURRENT - mA 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


j—] 
. 
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i 
Meal cele ecole 
A ae ee Se 
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Be 
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50 
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INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


— 
e 


ee cette eos e ry 
Yoo ec ee ee ae ee ee 
Fee 2 He a 


0 
0.1 0.2 


05 1 5 10 20 #50 
REVERSE BIAS VOLTAGE - VOLTS 


RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE sane 


tee saa eee 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


1p) ~ TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


et Yl | 
94 ni 
2am 


Igo - TURN OFF BASE CURRENT - mA 


Igo - TURN OFF BASE CURRENT - mA 
Igo -TURN OFF BASE CURRENT - mA 


en: - TURN ON BASE CURRENT - mA 1g, ~ TURN ON BASE CURRENT - mA 


SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


SWITCHING TIMES - ns 
- PROPAGATION DELAY TIME - ns 


a er 7 
rar 77 


_ SWITCHING TIMES - ns 


1p)*2.0 mA, Vee (0) =1.0V for 4 and 


a: 


a, a ee 
fe? Ae i's ee Ee 


ton AND top, TEST CIRCUIT 


FIVE STAGE RING OSCILLATOR FOR MEASUREMENT 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


- 12 
ERR ERE Aes 
ee eee ee ee 


> 
ad 


CURRENT - mA 
PROPAGATION DELAY TIME 
| VERSUS 
COLLECTOR SUPPLY VOLTAGE 


ae 
CeCe 
ONCOL 
TNC 
CCA 
COC 


10 


\ 


Vec ~ COLLECTOR SUPPLY VOLTAGE - VOLTS 


‘ott 
| Vep" +5.0V : 
ViN =-4.0V 


-4.0V 


90% Voyy 


CHARGE STORAGE TIME CONSTANT TEST CIRCUIT 


OF PROPAGATION DELAY 


OUTPUT IMPEDANCE=50Q2 = 


+3.0V 


5002 2 SAMPLING SCOPE 
RISE TIME =0.4ns 
Ol pF INPUT IMPEDANCE =502 


_ aa i eee, 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
. (2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 
(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C at temperatures above 100°C. 


Power rating is constant at temperatures below 100°C). Junction to ambient thermal resistance of 583°C/Watt (derating factor of 1.71 mW/°C) 
(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 


(5) Pulse Conditions: length = 300 ys; duty cycle = 1%. 
(6) Measured on Sampling Scope. PW > 200 ns. 
(7) See test circuit for exact values of I., |, 


2N718A - 2N1613 - 2N956 ° 2N1711 
NPN UNIVERSAL AMPLIFIERS AND SWITCHES 


DIFFUSED SILICON PLANAR® TRANSISTORS 


The 2N718A** 2N956, 2N1613** and 2N1711 are NPN double-diffused silicon PLANAR* transistors designed for use - PHYSICAL DIMENSIONS 


in high performance amplifier, oscillator and switching circuits. The N90: and 2N1711 are also used to advantage rig Ste AC COTAARE® With 
in amplifiers where low noise is an important factor. | JEDEC (TO-5) outline 
These transistors provide useful current gain from the microampere region up to 500 milliamperes and have the . 36 


-379ia, 


many desirable advantages of the PLANAR structure and diffusion HeCUIAueS: Each transistor is designed to meet 335 51a = —— 
the environmental requirements of MIL-S-19500. 


These transistors reflect all of the process improvements resulting from the niltoielics Minute Man reliability 


Seating (TT J 
program for NPN silicon Planar transistors. | seating * | 


** See MIL-S-19500/181A (NAVY) USN 2N718A and USN 2N1613. 


019 
016 DIA. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures | 
Storage Temperature — 65°C to +300°C 


Operating Junction Temperature 200°C Maximum 
2N718A 2N1613 
Maximum Power Dissipation | 2N956 2N1711 
Total Dissipation at Case Temperature 25°C [Note 2 & 3] 1.8 Watts 3.0 Watts 
at Case Temperature 100°C [Note 2 & 3] 1.0 Watt 1.7 Watts Se tere oa’ 
at Ambient Temperature 25°C [Note 2 & 3] 0.5 Watt 0.8 Watt Pe ee soln ein ied oc 
Maximum Voltages | ee 
Veso Collector to Base Voltage 75 Volts 2N1613 2N1711 
Veer Collector to Emitter Voltage (Ree < 1022) [Note 4] 50 Volts 
Veso Emitter to Base Voltage 7.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


2N718A 2N956 2N718A 2N956 
SYMBOL CHARACTERISTICS 2N1613 2N1711 UNITS TEST CONDITIONS | 
Min. Typ. Max. Min. 


DC Pulse Current Gain [Note 5] 130 300 lc = 150 mA 
DC Pulse Current Gain [Note 5] lc = 10mA 
DC Pulse Current Gain (Note 5] : lc = 500 mA 
DC Pulse Current Gain [Note 5] lc = 10mA 
DC Current Gain lc = 0.1 mA 
DC Current Gain lc = 0.01 mA 
Base Saturation Voltage [Pulsed, Note 5] 
Collector Saturation Voltage [Pulsed, Note 5] 
High Frequency Current Gain (f = 20 MHz) 3.0 
Output Capacitance 
Emitter Transition Capacitance 
Noise Figure [Note 6] 
Collector Cutoff Current 
| leso (150°C) Collector Cutoff Current 
BV c80 Collector to Base Breakdown Voltage 


Voer (sust) Collector to Emitter Sustaining Voltage | le = 100mA_ Ree < 102 
| [Note 4 and 5] (pulsed) 


BV eso Emitter to Base Breakdown Voltage lc = 0 le = 0.1 mA 
| leso Emitter Current F ; ‘ lk = 0 Ves = 5.0 V 


(See notes on back page) * Planar is a patented Fairchild process. 


_. PHYSICAL. DIMENSIONS 
~ In accordance with 
JEDEC (TO-18) outline - 


4 .230 
a eed Oe 
on | 


NOTES: a oH mensions in 
are gold: pla Hy nam var 
reps internally co Neale to case 
Package weight is 0.43 g am 


SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N718A + 2N1613 | | 


TYPICAL ELECTRICAL CHARACTERISTICS 


ACTIVE REGION PRL Reon REGION PULSED DC CURRENT GAIN PULSED DC CURRENT GAIN 
COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* VERSUS COLLECTOR CURRENT VERSUS TEMPERATURE 


eam tt tte 


I, = 150 mA 


} X00 -50 0 50 100 150 
Te - COLLECTOR CURRENT - mA Tj - JUNCTION TEMPERATURE - °C 


SMALL SIGNAL CURRENT GAIN AT NOISE FIGURE VERSUS 
20 MHz VERSUS COLLECTOR CURRENT COLLECTOR CURRENT 


3 


n 
So 


Ig = COLLECTOR CURRENT - ma 
Ic - COLLECTOR CURRENT - mA 


> 
o 


ind 
oO 


Neg — FORWARD CURRENT TRANSFER RATIO 
Nee — FORWARD CURRENT TRANSFER RATIO 
iJ 
3° 


° 
| = 25°C = me RE Power Bandwidth = 200 Hz 
, = Frequency = | kHz 
f , ee s ie BER Source Resistance = 510 0 
«a = « 400 2 
a a ee |i | | g 
= tg =" | eee ease 
PE MUYGZ leh 
> > 2 2 
e en] e f i=] - 
: = sal : 
S S 200 Vy ¢ 2 
3 2 | ee 
od oar) ( 
3 S = A 
2 | meee 
: a es) aha 
4 
wt LL | poem] | | | |e 
0 2° 4 6 8 10 


Vee — COLLECTOR VOLTAGE —- VOLTS | I, - COLLECTOR CURRENT ~ mA Ie - COLLECTOR CURRENT - pA 


COLLECTOR SATURATION VOLTAGE 30 MHz POWER GAIN VERSUS 
isin dens adil COLLECTOR VOLTAGE 


— 


a 


5 
: 
ee Cees se 


POWER GAIN - dB 


ans 
TOW | 
ieee Sees 
OE a A 


Ic - COLLECTOR CURRENT - ma 
Ic - COLLECTOR CURRENT - mA 


Veg (sot) - COLLECTOR SATURATION VOLTAGE - VOLTS 


i 


2 4 6 8 
Veg - COLLECTOR VOLTAGE - VOLTS = GE? COPE STOR VORTEGE: FMOLIS Ie - COLLECTOR CURRENT - mA Veg — COLLECTOR VOLTAGE ~ VOLTS 


| _ TYPICAL SMALL SIGNAL COMMON EMITTER "'Y”’ PARAMETERS 
INPUT ADMITTANCE VERSUS OUTPUT ADMITTANCE VERSUS FORWARD TRANSFER ADMITTANCE 


INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT — COLLECTOR CURRENT — VERSUS COLLECTOR CURRENT — | ; 
OUTPUT SHORT CIRCUIT ff INPUT SHORT CIRCUIT . — SHORT ew. FREQUENCY—OUTPUT SHORT CIRCUIT 


=—————— 50 


pers] | 
Sas 


Vee =20V 
Voce = 30V 
: = 30 MHz 


eRe 

Ce OAT 
Ce 
CA 
TPS 
COOTER 
COTTA 


~205 


p= —— Veg = 30V}—_] 


Vee = 20V bi 
Mee 3 10% : 


Vee = 


- INPUT ADMITTANCE - mmho 

~ FORWARD TRANSFER ADMITTANCE - mmho 
' 
— INPUT ADMITTANCE - mmho 


Yie 


-10 


: Yop — OUTPUT ADMITTANCE - mmho 


Vite 
t 


; I¢ - COLLECTOR CURRENT - mA = FREQUENCY - MHZ 
1, - COLLECTOR CURRENT - ma Ic - COLLECTOR CURRENT - ma ¢ f 
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FAIRCHILD TRANSISTORS 2N956° 2N1711 


TYPICAL ELECTRICAL CHARACTERISTICS 


ACTIVE REGION 
COLLECTOR CHARACTERISTICS" 


SATURATION REGION 
_ COLLECTOR CHARACTERISTICS* 


Tare 
eT 
Se 

« 
g 


is ee 


Q 


a 


\ 
© 


NN 
YS 


N 


4 


\\ 


| {| IETS 
eaitae 


a 
AL 

. 
s 
ict 
— 
= 
i 


LA 


it 


- COLLECTOR CURRENT - ma 

Ic - COLLECTOR CURRENT - mA 
a 

> See ee 


CNS 
CCN 


a 
CIT 


ww : 
°o 


Voce ~ COLLECTOR VOLTAGE - VOLTS 


I, ~ COLLECTOR CURRERT - mA 
I¢ - COLLECTOR CURRENT - mA 


> 


Ic ~- COLLECTOR CURRENT - mA 
Ig — COLLECTOR CURRENT - mA 


~ 


Vee - COLLECTOR VOLTAGE - VOLTS Vee ~ COLLECTOR VOLTAGE - VOLTS 


inva 
He a 


Vog (sot}— COLLECTOR SATURATION VOLTAGE — VOLTS. 


hee ~ FORWARD CURRENT TRANSFER RATIO 


hte - 


SMALL SIGNAL FORWARD CURRENT TRANSFER RATIO 


PULSED DC CURRENT GAIN 
VERSUS TEMPERATURE 


PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


werown | | | | | | 
Ic =150 mA . Pelz 
Laie illo 
lh 
SRRERee eee 
Pegi 
ee aL id 
AES PaAseeeee 
A 

ec eeneeree 
100 ' -50 0 50 


100 150 
Tj - JUNCTION TEMPERATURE - °C 


NOISE FIGURE VERSUS 
COLLECTOR CURRENT 


ae ee Power Bandwidth = 200 Hz 
Frequency = | kHz 
P= ea Source Resistance = 510 Q 
Nit tH 
het 
IN L 
i =i 
5 nese il 
i oe eee 
0 20 50 100 200 500 1000 


Ie ~ COLLECTOR CURRENT ~- wA 


bre - FORWARD CURRENT TRANSFER RATIO 
3 


Ic - COLLECTOR CURRENT - mA 


SMALL SIGNAL CURRENT GAIN AT 
20 MHz VERSUS COLLECTOR CURRENT 


6 


| LS SA 


NF.- NOISE FIGURE - dB 


| Ip - siteie CURRENT ~ mA 
COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT — 


ee 
a A eee ee 


30 MC POWER GAIN VERSUS 
COLLECTOR CURRENT 


POWER GAIN - dB 


40 20 30 Lt 200 500 


Ig ~ COLLECTOR CURRENT - mA T, - COLLECTOR CURRENT - mA 


TYPICAL SMALL SIGNAL COMMON EMITTER “Y’’ PARAMETERS 


FORWARD TRANSFER ADMITTANCE 
VERSUS FREQUENCY — 
~ OUTPUT SHORT CIRCUIT 


Assn seeee 
eh eS 
See eeeee 
eyo eZ IN 

Bie 


OUTPUT ADMITTANCE VERSUS 
FREQUENCY— INPUT SHORT CIRCUIT 


14 
Fee SESE 
cme see 


12 


Vce= 30 V 


- OUTPUT ADMITTANCE - mmbho 
Yee ~ FORWARD TRANSFER ADMITTANCE - mmho - 
Lar] 
vs) 


e 
' 
s 


f - FREQUENCY - MHz jf - FREQUENCY - MHz 
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- REVERSE TRANSFER ADMITTANCE - mmho 


REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT — 
_ INPUT SHORT CIRCUIT ? 


aera: ae a See ee 
Yezsvi |) 1.) 


REVERSE TRANSFER ADMITTANCE 
VERSUS FREQUENCY — 
INPUT SHORT CIRCUIT 


P——Vce = 10VE 74 


Yre -. REVERSE TRANSFER ADMITTANCE ~ mmho- 


Yre 


{ - FREQUENCY ~ MHz 


Ie - COLLECTOR CURRENT - mA 


~ COLLECTOR TO BASE CURRENT - pa 


{cao 


CHARACTERISTICS RELATIVE TO VALUE AT Ip =!0MA © 2-2) 


| FAIRCHILD TRANSISTORS 2N718A * 2N956 © 2N1613 ¢ 2N1711 


RINGE/an 


COLLECTOR-BASE DIODE REVERSE 
RRENT VERSUS TEMPERATURE 


CU 


TYPICAL ELECTRICAL CHARACTERISTICS ~. SATURATION REGION 


LOWER LIMITING VOLTAGE 
VERSUS SOURCE RESISTANCE 


INPUT AND OUTPUT CAPACITANCE 
—— REVERSE BIAS VOLTAGE 


eye Emitter Transition 
AS Rake aie ance 


BASE CHARACTERISTICS* 


Ic = 100mA 
Pulse Width =167 psec 
1% Duty Cycle 
(see Fairchiid APP-4) 


HEE 
som t LTP som | | 


| sometime || 


S/n 


CAPACITANCE — pF 


e/a 
20/2 
Si) (aes 
| YA TT | 


08 12 OG 
Vee - BASE VOLTAGE - VOLTS 


Te - COLLECTOR CURRENT — mA 


= 100 500 IK 5K [ 50K 0 
~ SOURCE RESISTANCE - OHMS 


0.1 0.2 05 | 2 50 100 5019 


5 10° 20 
REVERSE BIAS VOLTAGE - VOLTS 


TYPICAL COMMON BASE CHARACTERISTICS 


Ie = LOmA 
T = 28°C 


“th JUNCTION TEMPERATURE ae 


i- 4 


YS 
2 


: Searle “TH 


7 At. 


I¢ - COLLECTOR CURRENT - mA 


CEE 
eee )/// ieee 
Azmi 


CHARACTERISTICS RELATIVE TO VALUE AT T= 25°C 


pf dt tT FTA TT. UT 


Tr) oN 


CHARACTERISTICS RELATIVE TO VALUE AT \g= 50 VOLTS 


os: | 2° «8° 10 a) 
Ig - COLLECTOR CURRENT - mae 


0.8 1.2 16 


Veg - COLLECTOR VOLTAGE - MOLTS - BASE avOLTASE - vOuts 


T, - JUNCTION TEMPERATURE - °C 


TYPICAL COMMON EMITTER CHARACTERI STICS 


Vee ='5 Volt = — rs 
= 25°C a e & Jie = = 10mA A | 
ed gE ‘s " 20 ss 2 
» = ; = 
aed ; en i a : 
wn WA ‘is 
Slueee E : _ : 
Se . < lof + 7} 1 
NX w : - 
TSS ede . Se eee ae” er se ee ee 
TT Ca cet =. iS plc ed | re 
=a oe sain asiee & B06 eee 7, ee ee ee eS z 
wn” — . o 
a & c 
é eal COO 
PT) eee 
Fs 0 
Fs Oa oe 7 30 100180 ) 04 08 12 16 20 


Veg - BASE VOLTAGE - VOLTS 
* Single family characteristics on 
Transistor Curve Tracer. 


Veg ~ COLLECTOR VOLTAGE ~ VOLTS : Tj) — JUNCTION TEMPERATURE - °C 


SMALL SIGNAL CHARACTERISTICS (f=1 kHz) 


24 27 34 
40 63 8.0 


24 27 34 
40 63 8.0 


_ 1.0 mA 
Ic = 5.0 mA. 


Input Resistance 


Voltage Feedback Ratio 


Small Signal Current Gain 


- Output Conductance 


' NOTES: 


6) 


(1) 
(2) 
(3) 


Input Resistance 
Voltage Feedback Ratio 
Output Conductance 


0.7 3.0. 


08 3.0 


- 30 55 100 


35 70 150 
0.10.16 0.5 


0.10.19 1.0 — 


2.2 
3.6 
12.5 


12 5.0 
1.2 5.0 


50 115 200 
70 135 300 


0.10.16 0.5 
0.10.19 1.0 


4.4 
eS 
23.8 


These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 


—[e= 


Ic = 1.0mA 
le = 5.0 mA 
lc = 10mA 
lc = 5.0 mA 
Ic = 1.0 mA 


‘tc = 5.0 mA 


lc = 1.0mA 
ic = 1.0mA 


These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


10mA:— 


These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58.3°C/Watt (derating factor of 17. 2mW/°C) for the 


2N1613 and 2N1711; for the 2N718A and 2N956 97.2°C/Watt (derating factor of 10.3 mW/°C). Junction-to-ambient thermal resistance of 219°C /Watt eras fac- 
tor of 4.56 mWw/* C) for the 2N1613 and 2N1711; for the 2N718A and 2N956 350°C/Watt (derating factor of 2.86 mW/°C). 


(4) 
Pulse Conditions: 
(6) f£ = 1000 Hz;R, 


length = 
= 5102; 1.0 Hz _ bandwidth. 
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Rating refers toa high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
300 psec; duty cycle < 2%. 


| 2N719A 
NPN GENERAL PURPOSE HIGH VOLTAGE TYPE 


DIFFUSED SILICON PLANAR TRANSISTOR 


GENERAL DESCRIPTION - NPN-double diffused silicon transistor designed for __ PHYSICAL DIMENSIONS 
} in accordance with 
a wide variety of amplifier and high speed switching applications. JEDEC (T0-18) outline 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


.195 
178 
Maximum Temperatures 


Storage Temperature -65°C to +300°C 
Seating 
Operating Junction Temperature +200°C Maximum Plane 


Maximum Power Dissipation 
Total Dissipation at Case Temperature 25°C [Note 2 & 3] 1.8 Watts 
at Case Temperature 100°C [Note2 &3] 1.0 Watt 


3 LEADS 


at Ambient Temperature 25°C | 0.5 Watt Base 
Maximum Voltages a : net ON eallentgt 
Vono Collector to Base Voltage j 120 Volts ee 
Vopr Collector to Emitter Voltage (Rup < 10 82) [Note 4] 80 Volts | 
Vero Collector to Emitter Voltage : [Note 4] 60 Volts — pe > eed aoe 
VEBO Emitter to Base Voltage | 7.0 Volts eee TTT att PAI 


leads are gold-plated kovar 
Collector internally connected to case 
Packape weight is 0.43 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 


DC Pulse Current Gain [Note 5] 
Base Saturation Voltage 
Collector Saturation Voltage 
Base Saturation Voltage 
Collector Saturation Voltage 


High Frequency Current Gain 
f = 20 mc 


Output Capacitance — 
Input Capacitance | 
Collector Cutoff Current 
(150°C) Collector Cutoff Current | - 0 
Collector Breakdown Voltage : = 100 LA 


(sust) Collector to Emitter [Note 4] | = 100 mA 
Sustaining Voltage | | (pulsed) 


(sust) Collector to Emitter [Note 4] 7 -I,= 30 mA 


os Sustaining Voltage © (pulsed) 


EBO Emitter Breakdown Voltage 


. Emitter Cutoff Current 


(See notes on back page) Copyright 1961, 1965 Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 


FAIRCHILD 
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SMALL SIGNAL CHARACTERISTICS (f = 1Kc) 


NOTES: » 


) 
(2) 


(3), 


(4) 


(5) 


Characteristic ir Units Test Conditions 


Current Gain 


<j 
OQ 
ea) 


o) 
7 


Input Resistance 


Qa OQ 
Ww. 


Voltage Feedback Ratio 


ee 
Q 
ve) 


Cc 
C 
C 
C 
c 
C 


‘o) 
ve) 


Output Conductance 


4 he 

GQ QQ 

See oe 
ee) 


QQ 
WO 


These ratings are limiting values above which the serviceability of any individual semi-conductor 
device may be impaired. 


These are steady state limits. The factory should be consulted on applications involving pulsed 


or low duty cycle operation. 


These ratings give a maximum junction temperature of 200°C and junction-to-case thermal re- 
sistance of 97.3°C/watt (derating factor of 10.3 mw/°C). 


Rating refers to a high current point where collector-to-emitter voltage is lowest. For more 


infor mation send for Fairchild Publication APP-4. 


Pulse conditions: length = 300 usec; duty cycle <= 1%. 
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2N720A 
NPN HIGH-VOLTAGE GENERAL PURPOSE 


DIFFUSED SILICON PLANAR*TRANSISTOR 


FOR IMPROVED PERFORMANCE 


SEE FAIRCHILD 2N3108 
GENERAL DESCRIPTION - NPN double diffused silicon general purpose transistor for a wide variety of amplifier 


and high speed switching applications. PHYSICAL DIMENSIONS 
in accordance with 


JEDEC (TO-18) outline 


ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 


| | i he 230 
. Maximum Temperatures : ] - 509 DIA 
| ae 
210 
Storage Temperatures -65°C to +300°C 170 | saa MAX. 
Operating Junction Temperature | +200°C Maximum 7 Pt 
3 LEADS - 500 MIN. 
Maximum Power Dissipation ae DIA. 
Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 1.8 Watts 
at 100°C Case Temperature (Notes 2 & 3) 1.0 Watt ini 
at 25°C Ambient Temperature 0.5 Watt ee 


Maximum Voltages 


Collector to Base Voltage 120 Volts 


oe: ~ NOTES: All 

Vo ER Collector to Emitter Voltage Ror S102) | (Note 4) 100 Volts Lengs ae gos Piteg wo ected to case _ 
Vcro Collector to Emitter Voltage (Note 4) 80 Volts Package weight 1s 0.4 gr 

VeBO Emitter to Base. Voltage 7 Volts 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristics j Max. Units Test Conditions 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
p(-55°C) DC Pulse Current Gain (Note 5) 
DC Current Gain 
Vez (sat) Base Saturation Voltage 


Hom ot 
<< 

aQ 

3 | 


3) 


QAQaqadaat 


V (sat) Collector Saturation Voltage 
Vier (sat) Base Saturation Voltage 


Leen | 


Q 


V (sat) Collector Saturation Voltage 


= -— ee 
ao o.oo Oo 


— 
Fy 


Q 


High Frequency Current Gain 
(f = 20 MHz ) 


Output Capacitance 


Q 
w 


Input Capacitance 

Collector Cutoff Current (Note 6) 
(150°C) Collector Cutoff Current (Note 7) 
Collector Breakdown Voltage 


ep] 
w 


=— =~ tt 
QO 
109) 


AAO 
<< << 


Q 
w 


Lebo 


BVcRO 


Vo ER (Sust) Collector to Emitter Sustaining Voltage (Note 4) 


= 
iH) 


Q 
— 


eo] 


100 pA 


100 mA 
(pulsed) 


bq 


a 
wv 


Ww 
e3) 


V (sust) Collector to Emitter Sustaining Voltage (Note 4) = 30 mA 
CEO 
(pulsed) 


Emitter Breakdown Voltage 
Emitter Cutoff Current 


(See notes on back page) | | * Planar is a patented Fairchild process. 
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2N720A_ FAIRCHILD TRANSISTOR 


SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 


Symbol Characteristic Min, Max, Units Test Conditions 
hy 5 Current Gain 30 100 I, = 1 mA Vor = 5 A 
| 45 | In = 5 mA Vor = 10 V 
hi, Input Resistance 20 30 2 I,= 1 mA. Vop = 5 V 
4 8 Q I, = § mA V = 10 V 

-4 CB | 
h Voltage Feedback Ratio 1.25. x10 I,= 1 mA Van = 5  V 
PD. xe: . « ch _4 E | CB 
. * _ = | 1.50 x10 In = 5 mA Von = 10 V 
Bob _ Output Conductance cs 3 0.5 ; »mho Ine 1 i VoB - 5 V 
0.5 pzmho I, = 5 mA Vop =-10 V 
NOTES: 


lL. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

2, These are steady state limits, The factory should be consulted on applications involving pulsed or low duty cycle operation. 

3. These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 97.3°C/Watt (derating factor of 10.3 mW/ °C), 
1, Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4, 

5. Pulse conditions: length = 300 usec; duty cycle <1%,. | - ~ | 

3. The 90th percentile shall be no greater than 1 myA. 

7, The 90th percentile shall be no greater than 5 pA, 
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2N721 - 2N722 - 2N1131 - 2N1132 
| 7 PNP GENERAL PURPOSE TYPE 


DIFFUSED SILICON TRANSISTORS 


These devices are PNP silicon transistors designed for use in high performance amplifiers, a0 
oscillators and some. switching circuits: They perform at frequencies from DC to VHF. These + PHYSICAL DIMENSIONS — 


transistors are designed to meet the environmental requirements of MIL-S-19500. These devices ean 


are available in accordance with the standard Fairchild FACT program. 


ABSOLUTE MAXIMUM RATINGS (25°C) [Note 1] 
Maximum Temperatures | 
Storage Temperature a . —65°C to +300°C 


Operating Junction Temperature 175°C Maximum 
Lead Temperature (Soldering, No Time Limit) 300°C Maximum 
Maximum Power Dissipation Boos Sriies ; Base 
Total Dissipation at 25°C Case Temperature [Notes 2 & 3] 1.5 Watts 2.0 Watts Eater Set 
at 100°C Case Temperature [Notes 2&3] . 0.75 Watt 1.0 Watt ‘ : a kt 
at 25°C Ambient Temperature [Notes 2 & 3] ..0.40 Watt 0.6 Waitt. | YY N Collector 
Maximum Voltages = | os | | UE Nee ees 
Veto Collector to Base Voltage —50 Volts Package weigntis 04 gram 
Veer Collector to Emitter Voltage Ree < 10 2 [Note 4] —50 Volts 
Vceo Collector to Emitter Voltage [Note 4] —35 Volts ’ ON721 © 2N722 
Veso Emitter to Base Voltage —5.0 Volts 


PHYSICAL DIMENSIONS 
in accordance with __, 
JEDEC (TO-5) outline 


an DIA. 
TT 
i 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N721 2N722 
FACT Tf 2N1131 2N1132 


Symbol SUBGROUP Characteristic Min. Typ. Max. Min. Typ. Max. Units Test Conditions 


335 
305 A] 


* Hee DC Pulse 20 26 45 30 45 90 le=150MA Ve = 
Current Gain 
[Note 5] 


* Vee (sat) Base Satura- —0.9 —1.3 —0.95 —1.3 Volts l=150mA |: 
tion Voltage 


* Vee (sat) Collector —1.0 —1.5 —1.0 —1.5 Volts l=150mA [es 


Saturation 
Voltage 


hr High Fre- 2.5 3.5 4.5 lc = 50 mA Vee 
quency Cur- 
rent Gain 
(f = 20 mc) 
* Ico lb Collector Cut- 0.01 
off Current 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weights 1.1 grams 


t NOTE: These Numerals Apply to the Fairchild FACT Program. 
* NOTE: FACT Program End-Point Measurement Parameter. 


Additional Electrical Characteristics on page 2. : 
NOTES: pag 2N1131 « 2N1132 


(1) These ratings art limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 100°C/Watt for the 2N721 and 2N722 (de- 
rating factor of 10 mW/°C); for the 2N113land 2N1132, 75°C/Watt (derating factor of 13.3 mW/°C). Junction-to-ambient thermal resistance of 375°C/ 
Watt (derating factor of 2.7 mW/°C) for the2N721 and 2N722 ; for the2N113l and 2N1132, 250°C/Watt (derating factor 4.0 mW/°C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5) Pulse Conditions: length = 300 usec; duty cycle = 1%. 
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- mA 


- COLLECTOR CURRENT 


Ic 


- COLLECTOR CURRENT - mA 


Ie 


mA 


2N721 + 2N1131 FAIRCHILD TRANSISTORS 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


FACT tf 
Symbol SUBGROUP Characteristic 
hee 4 DC Pulse Current Gain [Note 5] 
Cr 4 Output Capacitance 
| Icso (150°C) 4 Collector Cutoff Current | 
BV cs0 la Collector to Base Breakdown Voltage 


Veer (sust) 4 Collector to Emitter 


Sustaining Voltage 
Collector to Emitter 
Sustaining Voltage 


Vero (sust) — la 


BVis0 la_ Emitter to Base Voltage 

*leso lb Emitter Cutoff Current 
Cr 4 Emitter Transition Capacitance (For 2N721 only) 
Cr 4 Emitter Transition Capacitance (For 2N1131 only) 


+ NOTE: These Numerals Apply to the Fairchild FACT Program. 
* NOTE: FACT Program End-Point Measurement Parameter. 


Min. Typ. Max. Units 
15 26 
31 45 pf 
2.0 100 LA 
—50 Volts 
—50 Volts 
—35 Volts 
—5.0 Volts 
0.1 100 LA 
57 100 pf 
57 80 pf 


TYPICAL ELECTRICAL CHARACTERISTICS 


SATU RATION REGION 


tp - COLLECTOR CURRENT - 


Cc 


COLLECTOR CHARACTERISTICS* 


= 100°C 


it 
eeeee7, 


-50mA 


-40 mA i 
“ama | | 


Pt | Ye am | | 
de a at) lee 
eZ gaseaae 


Vcg - COLLECTOR VOLTAGE - VOLTS 


Vog ~ COLLECTOR VOLTAGE - 


VOLTS 


mA 


- COLLECTOR CURRENT - 


Ie 


mA 


- COLLECTOR CURRENT - 


Io 


mA 


Ip - COLLECTOR CURRENT - 


Cc 


i [oe 

aaa) peel 

ot | MA TT 
BEMY)//2 


a 


| — CHARACTERISTICS* 


30 mA 


Bi Ties 
te 
Pt TT TTA sone || 


| | ty 10°C 
oe) .oaae 


-2.0 
Vpe ~ BASE VOLTAGE - 


VOLTS 


Mm 70 mA 
Hl 


eit 
iit sat al 


ptt | zo | 
Tine “smh 


COUT | 
Cosine 
oe) Aone 
SS80))//2oan 
ee / Ao 


VOLTS 


Te 
Seee9 200 
eee | oe 
Cat 

ni) 
eee 
Sees) A 


o8))/onen 
Seee) Aen 


-0.8 “Le -1.6 -2.0 


* Single family characteristics on Transistor Curve Tracer. 


~ COLLECTOR CURRENT - mA 


Ic 


mA 


- COLLECTOR CURRENT - 


Ic 


- mA 


- COLLECTOR CURRENT 


Ic 
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HIGH VOLTAGE 


ade CHARACTERISTICS* 


Veg ~ COLLECTOR VOLTAGE - VOLTS 


- 30 -4 -50 - 60 
LLECTOR VOLTAGE - VOLTS 


-10 -20 
Vee =4€ 


(=) 


- FORWARD CURRENT TRANSFER RATIO 


TEST CONDITIONS 


lc = 5.0mMA Vee = —10 V 


t=O Ves = —10 V 
IE =O Ves = —30 V 
= 100A k=O 

le = 100MA Re < 102 
(pulsed) 

k= 100mA li; = 
(pulsed) 

Ic =O le = LOOLA 

Io = 0) Ves = —2.0V 

lc =O. Ves = —O0.5 V 

lc = Vee = —0.5 V 


~ PULSED DC CURRENT GAIN 
VERSUS aa CURRENT 


hee 


Ie - COLLECTOR CURRENT - mA 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


“COI 
a 
Orca 
a 


-10 = -20 50 ~ 1000 
le - arene ee mA 


Vog (sat) - COLLECTOR SATURATION VOLTAGE - VOLTS 


SMALL SIGNAL CURRENT GAIN 
AT 20MC VERSUS COLLECTOR CURRENT 


Ie - COLLECTOR CURRENT - mA 


- mA | 


- mA 


~ COLLECTOR CURRENT 


Ic 


- COLLECTOR CURRENT - mA 


Ic 


ip - COLLECTOR CURRENT 


c 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


~ FACT T G= " 
Symbol. SUBGROUP Characteristic 


Hee | DC Pulse Current Gain [Note 5] 


| Cop - Output Capacitance 


Icso (150°C) 
BV cso: 
Veer (sust) 


Collector Cutoff Current 
Collector to Base Breakdown Voltage 


Collector to Emitter. 
Sustaining Voltage 


Collector to Emitter 
Sustaining Voltage 


Emitter to Base Voltage 
Emitter Cutoff Current 7 
Emitter Transition Capacitance (For 2N722 only) 


Vceo (sust) 


Emitter Transition Capacitance (For 2N1132 only) 


+ NOTE: These Numerals Apply to the Fairchild FACT Program. 
* NOTE: FACT Program End-Point Measurement Parameter. 


TYPICAL ELECTRICAL CHARACTERISTICS 
SATURATION REGION | 


COLLECTOR CHARACTERISTICS* BASE CHARACTERISTICS* 


aon cae 
| ioe 
COC te 
Clee 


T,* 100°C 


mA 
- mA 


Mpa | | 
Pee |/ es 
ei 


- COLLECTOR CURRENT - 
- COLLECTOR CURRENT 


Ic 


0 
0 “2.0 -6.0  -6.0 8.0 =10 0 04 -08 12 -16 -2.0 
Veg ~ COLLECTOR VOLTAGE - VOLTS 


Vee - BASE VOLTAGE - VOLTS 


i ae “ 
V) RS 
z ig 
¢ 
«LLLY = . 
, (aed 
5 FS 
a ~ 300 % 
o o 
E 
a oO 
o 
= a 2 
: al g 
| Bee /// ARs 
=" CT | 
Bee) Annee 
0 LLL 
0 -0.4 -0.8 “1.200 -1.6 -2.0 
Vcg 7 COLLECTOR VOLTAGE - VOLTS Veg ~ BASE VOLTAGE - VOLTS 
-500 
||| aml ffroma) | 
ee ey | ee 
< - m0 | va < 
g | 
- 300 me - 
= La S 
2 ia é 
3 oo a 
: i 5 
o 3 
prem ee | 7 
San) ime ~ 
Bee) 2nne 
0 0 i, 
0 -2.0 -4.0 -6.0 -8.0 1 0 -0.4 ~0.8 -1.2 “1.6 -2.0 


Veg ~ COLLECTOR VOLTAGE - VOLTS Vee ~ BASE VOLTAGE - VOLTS 
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Ie 


-10 


Vog ~ COLLECTOR VOLTAGE - 


-10 Es 
Veg ~ COLLECTOR VOLTAGE - 


Vee - 


20-300 


20 -30 -& 


COLLECTOR VOLTAGE - 


. Max. 


HIGH VOLTAG 


2tb— 


VOLT: 


nn 


VOLTS 


VOLTS 


_ FAIRCHILD TRANSISTORS 2N722 + 2N1132 


TEST CONDITIONS 


lc =5.0mMA Ve = —10 V 
Ir =O Ves = —10V 
k=O. Ves = —30 V 
lc= 100HA' [=O 


PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


prceviowosl | TL 
AT IIN 
ACHIEN 
TAIN 
ee 
ET INN 


- FORWARD CURRENT TRANSFER RATIO 


Ig > COLLECTOR CURRENT - mA 


COLLECTOR SATURATION VOLTAGE 
_ VERSUS COLLECTOR CURRENT 


5 -5.0 
ete 
ae oe ee if. 
ee ee 

ae As a 0d 
s IT OV 
e {tit | AA 
ve oe ee a 
a ee ee ZA 
eo omer | LT ttl | 
>  -10 -2  « --50—-100- - 200 500 - 1000 


Ic ~ COLLECTOR CURRENT - mA 


SMALL SIGNAL CURRENT GAIN 
T 20MC VERSUS COLLECTOR CURRENT 


eT 
TIAN 
ava 
7 | 
SUITE ih 


“100 “500 
Ie ~ COLLECTOR CURRENT - mA 


w 
a) 
So 


_ 
i=) 


lad 
fm] 


- SMALL SIGNAL FORWARD CURRENT TRANSFER RATIO sy 
— w 
im) ° 


2N721 + 2N/722 + 2N1131 * 2N1132 FAIRCHILD TRANSISTORS 


TYPICAL ELECTRICAL CHARACTERISTICS 


. BASE VOLTAGE VERSUS COLLECTOR CURRENT 


(NON-SATURATED — HIGH SPEED PULSE) 


VOLTS 


| TYAN AT 
BRRn 


Ic - COLLECTOR CURRENT - mA 
COLLECTOR & EMITTER TRANSITION 
- CAPACITANCE VERSUS REVERSE BIAS 


199 


Nar pt 


s 8 


REVERSE BIAS VOLTAGE - VOLTS 


Noo 
RUIMI REE 
remAt iT] oy of Tey] 


AAT AN TTT 


PANE NEE 


Pt AL TT 


AT TT AL A TTT 
Ny Se 


H ed Pe | 


Ie - COLLECTOR CURRENT - mA 


TEST CONDITIONS 
Ve = —5V; lc = 1.0 mA; f = 1.0 ke 


2N721 ¢ 2N1131 
Min. Typ. Max. 


15 34 50 


t FACT 
Sym. Subgroup Character. 


Current 
Transfer 
Ratio 

Input Re- 
sistance 

_ Voltage Feed- 
back Ratio 

Output. 
Conductance 


252 27 352 


za 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


1.3 8.0x10% 


0.3 1.0umho 


¢ LOWER LIMITING VOLTAGE 


VERSUS SOURCE RESISTANCE CURRENT VERSUS TEMPERATURE 
0 


-1 


COLLECTOR-BASE DIODE REVERSE 


“ Veg *-30V as 
aie = 710 4 
4 Ig *-100mA S 
‘ Pulse Width = 167 psec s 
3 1% Duty Cycle ae 
5 (see Fairchild APP - 4) i: et 
=] 5 
> o 
Ss } aa 
g E -0.01 
8 6 
{=} 
is " -0.001 
-30 0.0001 
10 50 100 500 1K 5K 10K 50K -50 0 50 100 150 200 
Rg ~ SOURCE RESISTANCE - OHMS T, + JUNCTION TEMPERATURE - °C 


J 


SATURATED SWITCHING CIRCUIT 


SWITCHING TIMES 
VERSUS COLLECTOR CURRENT 


1000 ee CE GEE EE EE EE 2 


Ic * 10 1p) = 10 tga Veco = -20V 


8 200 
"100 
= 
50 
- VBB pw = lO sec 


prf = 100 pps 


Iq ~ COLLECTOR CURRENT - mA 


‘TYPICAL SMALL SIGNAL CHARACTERISTICS (f = 1 kc) 


> 
= 
wn 


CHARACTERISTICS RELATIVE TO VALUE AT Ve*- 
CHARACTERISTICS RELATIVE TO VALUE AT T = 25°C 


Ve ~ COLLECTOR VOLTAGE - VOLTS tT - 


TEST CONDITIONS 
Vc = —10V; Ic = 5.0 mA; f = 1.0 ke 


2N721 ¢ 2N1131 
Min. Typ. Max. 


20 38 


2N722 ¢ 2N1132 
Min. Typ. Max. 


25 57 100 4 


t FACT 


Subgroup Character. Min. Typ. 


30 60 


Sym. 


Current 
Transfer 
Ratio 

Input Re- 
sistance 

Voltage Feed- 
back Ratio 

Output 
Conductance 


6.2 


252 27 352 6.2 100 


2.0 


2.0 8.0x10% 1.3 8.0x10* 


0.3 1.04mho| hep 0.5 5.0umho 0.6 


+t NOTE: These Numerals Apply to the Fairchild FACT Program. 
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2100-50 0 50 100 150. 200 


— 2N722 ¢ 2N1132 © 


Max. 


1002 
8.0x 10“ 
5.0umho 


NPN HIGH-SPEED SATURATED SWITCHES 


SILICON PLANAR* EPITAXIAL TRANSISTORS 


FOR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N2369A - 


GENERAL DESCRIPTION - The Fairchild 2N743 and 2N744 are NPN silicon PLANAR epitaxial transistors designed for use in 
high-speed saturated switching applications. They are suitable for most satellite and conventional, small-signal, RF, and digi- 


ee PHYSICAL DIMENSIONS 
eninge Conrantee . . . in accordance with 
JEDEC. (TO-18) outline 


170k > 230 ai 
~ 209 
ABSOLUTE MAXIMUM RATINGS [Note 1] | | ‘e MAX 
Maximum Temperatures 170 | 4 
Storage Temperature ~65°C to +300°C 7 ee 
Operating Junction Temperature 3 175°C Maximum | . 3 LEADS “4 “i NINE 
Lead Temperature (Soldering, 10 sec time limit) 230°C Maximum te DIA. | i [ | 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature {Notes 2 and 3] 1.0 Watt 100° 
at 25°C Ambient Temperature [Notes 2 and 3] , 0.3 Watt 2 ae 
Maximum Voltages and Current | nel 
Vopo Collector to Base Voltage | 20 Volts : : 
Voro Collector to Emitter Voltage [Note 4] ' 12 Volts SC Set KN ee beso 
Vipo Emitter to Base Voltage <3 5.0 Volts : ah Tee eB 
‘Ig Collector Current 200 mA . : | 
. NOTES All dimensions tn inches 
leads are-palé plated -kavay 
Collector internally connected to case 
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 2N743 . 2N744 


Characteristic in. : ; i Test Conditions 
DC Current Gain | . a - 12 = 0.35 V 
-55°C) DC Current Gain B= 0.35 Vv 
DC Pulse Current Gain [Note 5] = 10V 


DC Current Gain : CE = 0.25 V 
1.0 mA 


10 mA 


hop 
_ 


FE 
Vor (sat) Collector Saturation Voltage (T a= 170°C) 


Vor (St) Collector Saturation Voltage (T Aa 170°C) 
Vpp (sat) . Base Saturation Voltage . , : , . 1.0 mA 
Var (Sat) Base Saturation Voltage (T A* ~55°C) 1.0 mA 
Veg Sat) Base Saturation Voltage (pulsed) [Note 5] 10 mA 


V., p (sat) Base Saturation Voltage (pulsed) [Note 5] 10 mA 
BE > 


High Frequency Current Gain (f= 100 maz) 
Output Capacitance 
Collector Cutoff Current 
Collector Cutoff Current 
E (100°C) ' Collector Cutoff Current 
CcEs170°C) Collector Cutoff Current 
Emitter Cutoff Current 


Collector to Emitter Sustaining Voltage 
[Notes 4 and 5] 


Charge Storage Time Constant (see Fig. 1) 
[Note 6] 
Turn On Time (see Figure 2) 
(Circuit Condition 2) 


ow 


Soo Be wo 
ico) 


< 


Turn On Time (see Figure 2) 
(Circuit Condition 1) 


Turn Off Time (see Figure 2) 
(Circuit Condition 1) 


Turn Off Time (see Figure 2) 
(Circuit Condition 2) 


* Planar is a patented Fairchild process. 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 150°C/watt (derating factor of 6.7 mW/‘C); : ] : 
junction-to-ambient thermal resistance of 500°C/watt (derating factor of 2.0 mW/ °C). ne 


Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 


— 


NOTES: 


(4 
(5) Pulse Conditions: length = 300 usec; duty cycle = 2%, 


(6) Measured on Sampling Scope. PW = 200 nsec. S E M | CO Cc) NJ COIL CT a }R 
. 313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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hee — FORWARD CURRENT TRANSFER RATIO 


Ig) - TURN ON BASE CURRENT - mA 


UUVINA 


Pulse Generator 
Vin Rise Time < Insec 
Source Impedance =500 


Pulse Generator 
Vin Rise Time < Insec 
Source Impedance = 500 


PULSED DC CURRENT GAIN VERSUS 
COLLECTOR CURRENT 


ey al 
ET oore | TLL 
Lat LIN UL 
LN 
er MU 
et AU 

rssec.| | MUI 


100 


@ 
So 


eee 
S 


> 
So i=} = 


Veg (sat)- COLLECTOR SATURATION VOLTAGE - mV 


Ne ee 

SSS 
Rosi Sle le = 
i 


05 Ot 


05 10 
Tc - COLLECTOR CURRENT - mA 


Or 50 10 50 100 500 


RISE TIME VERSUS TURN 
ON BASE CURRENT AND 
COLLECTOR CURRENT 


i ar vee 


a 


| NIN VY VL Ne 


ell 


ATTY) 
NUNS 
HAASE 


. \ 


VV NAN 
AAS: 
INNS 


< 


iid 


| 3 10 30 100 300 
Ic - COLLECTOR CURRENT - mA 


FIGURE 1 


500.0 
l 0.0023 


10 
+ - 
nvr 
Vin Rise Time less than Insec 


PW = 306 nsec 
Duty Cycle < 2% 


FIGURE 2 


Vin Rise Time less than Insec 
PW = 300 nsec 
Duty Cycle =< 2% 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


MTCC 

CCC 
COCCI 
CECI 
COC 
CCCI ETE 


1000 


800 


Vee (sat.) ~ BASE SATURATION VOLTAGE - Vv 


Ic - COLLECTOR CURRENT - mA 


STORAGE AND FALL 
TIME VERSUS 
COLLECTOR CURRENT 


5 ee ae ee ee a 
tt 
Z eine 
V, is 
Wt Ai 
—_ 
10 Say 21 CO Od ES GO S 
Ss 
iy mw. mae = 
: oa ee ae 
Sa Rais Ree Si ee 
ze thc lp ta eg 
2 ae 101g, = 201g, ol i 
Bfcaille 
'T2@ 5 0 20 50 100 200 500 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


I¢ = COLLECTOR CURRENT - mA 


DELAY TIME VERSUS Vee;oy 
AND TURN ON BASE CURRENT 


Ic =!0mA 
Vcc = 3V 


“Igy - TURN ON BASE CURRENT - mA 


To 


10% Pulse’ woveform 
at point ‘A 


To Sampling Oscilloscope 
input impedance = 500 
Rise Time <= Insec 


. t ott 


Sampling Oscilloscope 


Input Impedance = 501 
Rise Time = Insec | 


TIME - ns 


“Vee ~ COLLECTOR VOLTAGE - V 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 


20 
hh ea 
ol \S2777/, 


Sesser e/2/as 
RAKES ~ wh — 
: EBAY 
INNS a 

SS et 
Ai ee 
Perea sa I 
oe es i Gs 


Te - COLLECTOR CURRENT ~- mA 


SWITCHING TIMES _. 
VERSUS TEMPERATURE 


Ty ~ AMBIENT TEMPERATURE —- °C 


2N753° 
NPN MEDIUM SPEED SWITCH 


SILICON PLANAR* EPITAXIAL TRANSISTOR 


FOR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N2369 A 
GENERAL DESCRIPTION - The Fairchild 2N753 is an NPN silicon PLANAR epitaxial transistor designed . | 


specifically for high-speed, low-power saturated switching applications. 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 
ABSOLUTE MAXIMUM RATINGS (Note 1) es 
Maximum Temperatures 
Storage Temperature -65°C to + 175°C 


Operating Junction Temperature 175°C Maximum 


Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 7 1.0 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) a 0.3 Watt 


Maximum Voltages and Current 


Vcpo Collector to Base Voltage 25 Volts 

VcER Collector to Emitter Voltage (Ror = 102) (Note 4) 20 Volts | Be ae or Cec rs 
Voro Collector to Emitter Voltage (Note 4) 15 Volts a OMB YS, fe eo ge: 
VERO Emitter to Base Voltage 5.0 Volts 7 NOTES isa veal 

Ta Collector Current 50 mA Getretarioternaly codieetes to on 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic _ in. ; Test Conditions 


her DC Current Gain 


Vop (sat) Collector Saturation Voltage 


—_ 
Q 
6) 


ww Ww 


Vier (sat) Base Saturation Voltage 
Collector Cutoff Current 


OQ) 
wo 


Collector Cutoff Current 
(150°C) Collector Cutoff Current . 


Collector-Emitter Cutoff Current. 
Resistance Return 


Emitter Cutoff Current 
Output Capacitance (f = 1.0 MHz) 
High Frequency Current Gain (f = 100 MHz) 


Collector-Emitter Breakdown Voltage, = 10 
Resistance Return (Note 4) (pulsed) 


Collector-Emitter Breakdown Voltage, = 10 
Open Circuit (Note 4) (pulsed) 


Charge Storage Time Constant (Note 5) 10 
Turn On Time (Note 6) 3.0 V 
Turn Off Time (Note 6) | 3.0 V 


CBO 


oa <<< 
Qa a 
Ww Ww 


~ we dt < 
BD gyoaans oo 
he oo) 


a < 


NOTES: "ot | | * Planar is a patented Fairchild process. 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 150°C/Watt (derating factor of 6.67 mW/°C); junction-to- 
ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 


(4) Rating refers toa high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4, 
(5) Ry =1kQ, Th = In. = 10mA (see Figure 2) 


(6) I51 = 3.0mA, Ine = 1.0 mA, ty >400 nsec, duty cycle <2%, (see Figure 1). 


AIR CrRILD 


| SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FIGURE 1 
Turn-On and Turn-Off Circuit 


FROM 


Model 303 
_.Lumatron Mercury 
Relay Pulse Generator 
or equivalent. 

- (Source | mpedance 


TO 

Model 12-AB 
Lumatron Sampling 
Oscilloscope 

or equivalent 


equal 50 92) 
tote 
Vpp * +17 Vde 
| Mig ep 
10% 
- 20 Vdc \ Vin 
90 % 
Mout 
Loft 
FIGURE 2 
Storage Time Circuit 
man 890 Q Vout 
FROM TO 
Mode! 303 ie: , Model 12 - AB 
‘Lumatron Mercury 500 2 Lumatron Sampling 
Relay Pulse Generator Oscilloscope 
or equivalent. 


° | ‘ j t 
(Source Impedance | 0025 UF ) or equivalen 
equal 50 


Vin Rise Time Less Than 1 nsec 


9-53 


2N783 
NPN HIGH-SPEED SWITCH. 


SILICON PLANAR* EPITAXIAL TRANSISTOR 


FOR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N2369A 


GENERAL DESCRIPTION - The Fairchild 2N783 is an NPN silicon PLANAR epitaxial transistor designed speci- 


‘ ‘ ; ‘ : : PHYSICAL DIMENSIONS 
fically for high-speed, low-power saturated switching applications. Race ee EUR 


JEDEC (T0-18). outline 
ABSOLUTE MAXIMUM RATINGS (Note 1) 


oe 


000) 
ee nas 
Maximum Temperatures tS 
030. MAX. 
Storage Temperature -65°C to +300°C ee 
Operating Junction Temperature | 175°C Maximum ; WH : 


+ 3500 MIN, 


Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.0 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) 0.3 Watt 


Maximum Voltages and Current 


Vepo Collector to Base Voltage 40 Volts . 
: 7 eee *s Collector 
CER Collector to Emitter Voltage (Ror = 102) 20 Volts tie ae hae 
Vepo Emitter to Base Voltage 5.0 Volts . 028 
Iq Collector Current 200 mA | weer eh icone 


tefernglly connected to cave 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Symbol Characteristic Min. Max. Units Test Conditions 


< 
Q 
| 


her DC Current Gain 


Vog(sat) Collector Saturation Voltage 


Qa a a 
= 
wo Ww 


Vez (sat) Base Saturation Voltage 

Tono Collector Cutoff Current 

Tago (150°C) Collector Cutoff Current 
High Frequency Current Gain (f = 100 MHz) 
Output Capacitance (f = 1.0 MHz) 
Storage Time (Note 4) 
Turn On Time (Note 5) 
Turn Off Time (Note 5) 


Collector to Base Breakdown Voltage 


ee 
i 
QQ 
wo Ww 


Q 
Q 
| 


Q 
<< < << 
aq a 
Q ww 


mw Ww 
— 
wo ov 


I 
I 
I 
I 
I 
I 


Collector to Emitter Breakdown Voltage (Ror 


o) 
w 
C4 


bat 
Q 


Emitter to Base Breakdown Voltage 


* Planar is a patented Fairchild process. 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 150°C/Watt (derating 
factor of 6.67mW/°C); junction-to-ambient thermal resistance of 500°C/Watt (derating factor of 2.0mW/°C). 


(4) I,, = 10mA, Ino = 10mA, R, = 1ka, (see Figure 2). 


(5) Voc = 3.0V, Re = 2702, (see Figure 1). 
SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTOR —TYPE 2N783 


FIGURE 1 


TURN-ON AND TURN-OFF CIRCUIT 


out 
~ FROM TO 
Model 303 Model 12 - AB 


Lumatron Sampling — 
Oscilloscope 
or equivalent 


.Lumatron Mercury | 
Relay Pulse Generator 
~ or equivalent. 

(Source Impedance 


~~ equal 50 22) 
toft 
Vpp = -17 Vdc 
| Min SO DED 
10% 
- 20 Vdc N\ Vin 
| 90% 
Nou 
tote 
FIGURE 2 
STORAGE TIME CIRCUIT 
eqn 390.2 Vout 
FROM TO 
Model 303 Model 12- AB . 
Lumatron Mercury Lumatron Sampling 
Relay Pulse Generator | Oscilloscope 


or equivalent. or equivalent 
(Source ineuance: 


equal 50 


Vin Rise Time Less Than 1 nsec 
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2N834 
_ NPN HIGH-SPEED SWITCH 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N2369 


GENERAL DESCRIPTION — The Fairchild 2N834 is an NPN silicon PLANAR epitaxial transistor 
designed for high-speed saturated switching applications. It is suitable for most satellite and con- 


PHYSICAL DIMENSIONS 
in accordance with 


ventional, small signal, RF, and digital type circuits. JEDEC (TO-18) outline 
1308.08 
ABSOLUTE MAXIMUM RATINGS [Note 1] | | | 
Maximum Temperatures 7 MAX. 
Storage Temperature -65°C to +175°C | ee i 
Operating Junction Temperature 175°C Maximum oe 
Lead Temperature (Soldering, 10 sec time limit) | 240°C Maximum 5 ion, ; | ra 
Maximum Power Dissipation a 
Total Dissipation at 25°C Case Temperature {Notes 2 and 3] | 1.0 Watt 
at 25°C Ambient Temperature [Notes 2 and 3] 0.3 Watt _ 


“\-- Collector 


Maximum Voltages and Current 


VoBo Collector to Base Voltage . . 40 Volts 

Vors Collector to Emitter Voltage : ; 30 Volts oes sf / oe 
Vespo Emitter to Base Voltage 5.0 Volts 036 028 
Iq Collector Current 200 mA De Sede SR pold ete hatet 


Collector internally connected to case 
Package weight is 0.43 gram 


CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 


DC Pulse Current Gain [ Note 4] 
Collector Saturation Voltage 


Q 
co 


Collector Saturation Voltage 


Ss Ss eS 
Dw w& 


Base Saturation Voltage 

High Frequency Current Gain (f = 100 mc) 
Gain-Bandwidth Product (f = 100 mc) 
Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Output Capacitance 


Q a 
fH 


= eS SS Ot 
e 


PewAeyaaaaaa 
<< < < < 

Q 

mee 


< 
ive] 
69] 


Q 
co 


30 V 
= 0 
Charge Storage Time Constant See Figure 1 


p= 


eo 
< 


Q 
ee) 


Turn On Time See Figure 2 


Turn Off Time See Figure 2 
Collector to Base Breakdown Voltage : . = 100 pA 
Emitter to Base Breakdown Voltage F , = 100 pA 


Copyright 1963 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) TheSe are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 150°C /Watt (derating factor of 6.67 mW/°C); junction-to-ambient 
thermal resistance of 500°C/Watt (derating factor of 2.0mW/°C). 


(4) Pulse Conditions: length <300 sec; duty cycle < 2%. 
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2N835 
NPN HIGH-SPEED SWITCH 


DIFFUSED SILICON PLANAR*EPITAXIAL TRANSISTOR | 


FOR IMPROVED PERFORMANCE 


GENERAL DESCRIPTION - The Fairchild 2N835 is anNPN silicon PLANAR epitaxial transistor designed specifically SEE FAIRCHILD 2N2369A 


for high-speed, low-power saturated switching applications. 


PHYSICAL DIMENSIONS 
_ in accordance with 


ABSOLUTE MAXIMUM RATINGS (Note 1) . JEDEC (TO-18) outline 
Maximum Temperatures aS ee se ae SE Kage 
Storage Temperature -65°C to +175°C ee 2 203 BIA 
Operating Junction Temperature 175°C Maximum 030 M AX 
Lead Temperature (1/16" + 1/32" from case for 10 sec) 240°C Maximum Ie 7 7 - 
Maximum Power Dissipation > LERGE - | | | t 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.0 Watt | 019 pip | i [ 
at 25°C Ambient Temperature (Notes 2 and 3) . 0.3 Watt lb 
Maximum Voltages and Current 400—— 
VoRo Collector to Base Voltage | 25 Volts | | rae at = 
Vors Collector to Emitter Voltage 20 Volts Emitter —¢] So fs\ 1 | 
Vcro Collector to Emitter Voltage 20 Volts : Lee sem | 
VEBO Emitter to Base Voltage 3.0 Volts os wy, eS F ea Collector 
In Collector Current 200 mA =—RURaaN 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 


Collector internally connected to case 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


Characteristic in. Test Conditions 


hor DC Current Gain 


Vor (sat) Collector Saturation Voltage Volts 


Vip (sat) Base Saturation Voltage : Volts 
High Frequency Current Gain (f = 100 MHz) 

T Gain-Bandwidth Product MHz 
CBO Collector Cutoff Current : LA 
CBO (150°C) Collector Cutoff Current LA 
Collector Cutoff Current LA 
Emitter Cutoff Current LA 
Output Capacitance - pf 


_ 


fe 


aaaqaa 


a ee 
nl ane en ee 
eH 


< 
QD 
es 


= 


a3] 
— pa 
OQ 


E 7 0 

Turn On Time See Figure 2 
aurn Off Time See Figure 2 
Charge Storage Time Constant See Figure 1 
Collector to Base Breakdown Voltage =10 yA 


Oe wy 
aw o°°O 
5 oe 


Emitter to Base Breakdown Voltage . =10uUA 


* Planar is a patented Fairchild process. 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 150°C /watt (derating factor 
of 6.67 mW/°C); junction-to-ambient thermal resistance of 500°C/watt (derating factor of 2.0 mW/°C). 
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FIGURE 1—Charge storage time constant measurement circuit 


+10 Vdc 


0.1 uF 
Vout 


Use Lumatron Model 420 Switching 


. Time Test Set or Equivalent. 
-10V 


FIGURE 2—Turn-on and turn-off time measurement circuit 


+3 Vdc 


Use Lumatron Model 420. Switching 
Time Test Set or Equivalent. 


Vin 7 +21 Vdc 
OV 


tore: Ver = +16 Vdc 


OV : ; 
| | Mig 9 
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2N869 
PNP NON-SATURATING SWITCH AND RF AMPLIFIER 


DIFFUSED SILICON PLANAR TRANSISTOR 


GENERAL DESCRIPTION - The 2N869 is a double diffused silicon PNP planar 
transistor packaged in the JEDEC TO-18 outline. It is designed as a high-frequency 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


general-purpose transistor and is used to advantage in complementary type circuits 


with the 2N916. Typical f,, is 150 mc. 


T 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


Storage Temperature ~65°C to +200°C 


Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, No Time Limit) 300°C Maximum A 
: : ‘ * . Emitter ~ LN 
Maximum Power Dissipation taste fat 100 
Total Dissipation at 25°C Case Temperature [Note 2 & 3] 1.2 Watts Oe. isin 
at 100°C Case Temperature [Note 2 & 3] .68 Watt ~ 
at 25°C Ambient Temperature .36 Watt 
Maximum Voltages | | a internally 
VcBo — Collector to Base Voltage . -25 Volts 
VoreR ~ CoHector to Emitter Voltage Ror < 10 2).[ Note 4] -25 Volts 
Vero — Collector to Emitter Voltage [ Note 4] -18 Volts 
VEBO — Emitter to Base Voltage -5.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 
Characteristic in. : i Test Conditions 
DC Pulse Current Gain [ Note 5] 
Vpp lsat) Base Saturation Voltage 
V (sat) Collector Saturation Voltage 


High Frequency Current Gain 
f= 100 mc 


Output Capacitance | 
Emitter Transition Capacitance 
Collector Cutoff Current 
Collector Cutoff Current 


Collector to Base Breakdown 
Voltage [ Note 4] 


Collector to Emitter Sustaining 
Voltage | Note 4] 


Emitter to Base Breakdown 
Voltage 


(See notes on back page) | Copyright 1962 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 
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NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/Watt (derating factor of 6.85 mW/°C). 


(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 


(5) Pulse Conditions: length = 300 usec; duty cycle < 1%. 


-20V 


O-1.5V- 


OUTPUT 
100 0 


COMPLEMENTARY HIGH SPEED NON-SATURATED 
STEERING LOGIC CURRENT 


t a < 5 nsec/stage 
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For more information send for Fairchild Publication APP -4. 


2N869A 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 


DIFFUSED SILICON PLANAR EPITAXIAL TO Noronen 


The 2N869A is a 550 mc PNP diffused silicon PLANAR epitaxial transistor designed for saturated 


and non-saturated switching circuits requiring up to 200 milliamperes of collector current. It is PHYSICAL DIMENSIONS 
also suitable for most small-signal RF amplifier applications. This transistor is designed to meet In accordance with 
the environmental requirements of MIL-S-19500. | JEDEC (TO-18) outline 
ABSOLUTE MAXIMUM RATING [Note 1] TR IA. , 
Maximum Temperatures 
Storage Temperature —65°C to +200°C wy 
Operating Junction Temperature 200°C Maximum Seating 
Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum mene 
Maximum Power Dissipation . | 3 LEADS | | | i 
Total Dissipation at 25°C Case Temperature 1.2 Watts 01601" 
[Notes 2 and 3] ~ = 100 
at 100°C Case Temperature 0.68 Watt 050 = G86 
[Notes 2 and 3] a “2 \ Collector 
at 25°C Ambient Temperature | 0.36 Watt 


[Notes 2 and 3] 
Maximum Voltages and Current 


, 


046 ~ : y 048 
Vcso Collector to Base Voltage —25 Volts 036 028 
Vero Collector to Emitter Voltage [Note 4] —183 Volts NOTES: All dimensions tn inches 
. Leads are gold-plated kovar 
Veso Emitter to Base Voltage —5.0 Volts Seino erally connected to case 
ackage weight ts 0. gram 


Ic Collector Current 200 mA 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 
SYMBOL CHARACTERISTIC . ‘ MAX. UNITS. TEST CONDITIONS 


he: DC Pulse Current Gain [Note 5] 40 Ie = 30MA Vee 
hee DC Pulse Current Gain [Note 5] 30 67 l<=10mA Vee 
Nez DC Pulse Current Gain [Note 5] 25 30 le = 100MA Vee 
Vce (sat) Collector Saturation Voltage —0.07 : le = 10 mA ls 
Vce (sat) Collector Saturation Voltage —0.1 ; lo = 30 mA = 
Vce (sat) Collector Saturation Voltage —0.28 l= 100mA k= 


hee High Frequency Current Gain 4.0 5.5 | _ l=10mMmA Ve= 
(f = 100 mc) 


Vceo (sust) Collector to Emitter Sustaining —18 lc = 10mA I, 
Voltage [Notes 4 and 5] | (pulsed 


ton Turn On Time [Note 6] l= 30mA |, & 
tore Turn Off Time [Note 6] l= 30mA Ip, = 


Additional Electrical Characteristics on page 2. Se 


Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
NOTES: . 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/watt (derating factor of 6.85 mW/°C); 
junction-to-ambient thermal resistance of 486°C/watt (derating factor of 2.06 mW°/C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5) Pulse Conditions: length = 300 usec; duty cycle=1%. 

(6) See switching circuit for exact values of I,, I,, and 1... 
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ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL 


CHARACTERISTICS 


FAIRCHILD TRANSISTOR 2N869A 


UNITS 


TEST CONDITIONS 


ee DC Pulse Current Gain [Note 5] 


here (—55°C) 
Vee (sat) 
Vee (sat) 
Vse (sat) 


DC Pulse Current Gain [Note 5] 
Base Saturation Voltage 
Base Saturation Voltage 
Base Saturation Voltage 


Ices Collector Reverse Current ’ 
Icso (150°C) Collector Cutoff Current 

— Co Output Capacitance 

Cre Emitter Transition Capacitance 


- BVcso 
BVces 
BV:80 


ACTIVE REGION 


Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


“5.0 -10 -15 -0 -3 - -3 
Vg ~ COLLECTOR -EMITTER VOLTAGE - VOLTS 


=a 
= 


GR eas 
me 


Pal 
y || 


BS 


Veg - COLLECTOR -EMITTER VOLTAGE - VOLTS 


1 6-B -4 Bo -M -3 


Collector to Base Breakdown Voltage 
Collector to Emitter Breakdown Voltage — 
Emitter to Base Breakdown Voltage 


Volts 


Ilc=10MA Vee = —5.0V 
lc = 30MA Ve = —0.5 V 
lc = 10mA i; = 1.0mA | 
lc = 30 MA Is = 3.0mA 
lc =100MmMA 1t=10mMmA 


Vee = —15V Ver = OQ 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS#* 
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SATURATION REGION 
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* Single family characteristics on Transistor Curve Tracer 
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PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
200 


Vog * -5.0V 
Pulse Width = 300 psec 
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BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


Vag (sat) - BASE-EMITTER SATURATION VOLTAGE - VOLTS 
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SWITCHING TIME 


- TURN ON BASE CURRENT - mA 
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COLLECTOR-BASE REVERSE 
CURRENT VERSUS 
REVERSE BIAS VOLTAGE 


Veg ~ COLLECTOR-BASE VOLTAGE - VouTs 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


Ic ~ COLLECTOR CURRENT - mA 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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Ipo - TURN OFF BASE CURRENT - mA 


FAIRCHILD TRANSISTOR 2N869A_ 


TYPICAL ELECTRICAL CHARACTERISTICS 
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: AND TURN OFF BASE CURRENTS 


1g, ~ TURN ON BASE CURRENT - mA 
' ’ ' 


Ty ~ AMBIENT TEMPERATURE ~ °C 


SWITCHING TIMES VERSUS 
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STORAGE TIME VERSUS TURN ON 
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- TURN ON BASE CURRENT - mA 


'B1 


FALL TIME VERSUS TURN ON 
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INPUT AND OUTPUT 


CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE | 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f;) 
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FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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SWITCHING TIME TEST CIRCUIT 


Vout 


TO SAMPLING SCOPE 
RISE TIME < I nsec 
INPUT Z*100KQ 


ton Yb * 
tot = Vb * 


+3V Vin = -1V 
NV Vin * +6V 


FAIRCHILD TRANSISTOR 2N869A_ 


NON SATURATED SWITCHING PERFORMANCE 
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INPUT ADMITTANCE VERSUS 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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TYPICAL COMMON EMITTER ‘“‘Y’’ PARAMETERS 
| FORWARD TRANSFER 
OUTPUT ADMITTANCE VERSUS ADMITTANCE VERSUS 
FREQUENCY-INPUT FREQUENCY-OUTPUT 
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FM870 - 2N1889 - 2N870 
FM871 - 2N1890 - 2N871 
NPN HIGH VOLTAGE AMPLIFIER AND OSCILATOR TYPE 


DIFFUSED SILICON PLANAR * TRANSISTORS 


GENERAL DESCRIPTION — These transistors are designed for high voltage large signal amplifier and oscillator 
applications where PLANAR* reliability and performance are desired. 


Low leakage (typically 50 nanoamperes at 100°C and 75 volts) together with nearly constant current gain over more 
than four decades substantially improves linearity in large signal high voltage applications such as servo motor 
drivers and some operational amplifiers. A typical gain bandwidth of 90 megahertz and low capacitance permit 
uareee pen armalice' in high frequency circuits such as electrostatic deflection amplifiers for CRT’s and high level 
video amplifiers 


These transistors are designed to meet the environmental requirements of MIL-S-19500. 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-46) outline 


230 
009 DIA. 


085 


ABSOLUTE MAXIMUM RATINGS [Note 1] FM870 2N1889 2N870 
FM871 2N1890 2N871 
Maximum Temperatures . 
Storage Temperature — 65°C to +300°C All Units 
Operating Junction Temperature — 200°C Maximum All Units 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Note 2 and 3] 4.0 Watts 3.0 Watts 1.8 Watts 
at 100°C Case Temperature [Note 2 and 3] 2.3 Watts 1.7 Watts 1.0 Watt 
at 25°C Ambient Temperature | 0.375 Watt 0.8 Watt 0.5 Watt os 
Maximum Voltages NOTES: eae ate esldioletad Raves 
Veco Collector to Base Voltage 100 Volts 100 Volts 100 Volts ado, intemal annete ce 
Verr Collector to Emitter Voltage (Ree < 108)[Note 4] 80 Volts 80 Volts 80 Volts FM870. ¢ FM871 
Vceo _—~ Collector to Emitter Voltage [Note 4] 60 Volts 60 Volts 60 Volts 
Veeco Emitter to Base Voltage 7 7.0 Volts 7.0 Volts 7.0 Volts PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO- 5 ) outline 


370 
335 335014 
305014 " res 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


2N870-FM870 2N871+FM871 
2N1889 2N1890 
CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS — TEST CONDITIONS 


hee | DC Pulse Current Gain{Note51 40 75 120 100 130 300 
FE DC Pulse Current Gain[Note5] 3 80 135 
hee (— 55°C) DC Pulse Current Gain {Note 5] 


019 | 
016 01A l [ l 


FE DC Current Gain 
Vee (Sat) Base Saturation Voltage 
Vce (sat) Collector Saturation Voltage 
Vee (sat) Base Saturation Voltage 
Vee (sat) Collector Saturation Voltage 
High Frequency Current Gain 
f = 20 MHz 
Output Capacitance 
Emitter Transition Capacitance 
CBO Collector Cutoff Current 
loo (150°C) Collector Cutoff Current 
BV cto Collector to Base Breakdown 
Voltage 
Veer (sust) Collector to Emitter Sustaining 80 
Voltage [Note 4] 
Vceo (sust) Collector to Emitter Sustaining 60 
Voltage [Note 4] 
BV eso Emitter to Base Breakdown 7.0 0 e = 0.1 mA 
Voltage 
leso Emitter ‘Cutoff Current Vee = 5.0V 


100 


Hud di bi db ae 
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028 


NOTES: All dimenstons tn inches 
Leads are gold-plated kovar 
Collector internally connected to case 

Package weight 1s 1.2 grams 


2N1889 © 2N1890 
PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-18) outline 


“029 


* Planar is a patented Fairchild process. 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. See thermal network 
on page 4 for typical pulse ratings. 

(3) These ratings give a maximum junction temperature of 200°C and thermal resistance (junction-to-case) for the FM870 and FM871 of 43.7°C/watt 
(derating factor of 22.9 mW/°C); for the 2N1889 and 2N1890 58.3°C/watt (derating factor of 17.2 mW/°C) and for the 2N870 and 2N871 97.1°C/watt 
(derating factor of 10.3 mW/°C). . 

(4) These ratings refer to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2 . 

(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 2N870 


NOTES: All dimensions in inches 
Leads are gold-plated Kovar® 
Lead No. 3 internally connected to case 
Package weight is 0.44 gram 
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°C/W 
°C/W 
°C/W 
°C/W 


=z Thermal resistance in degrees Centigrade per watt. 
= = ineriee Capacitance in joules per degree Centigrade. 


FMe70 
FM871 


83 x 10:3 


C3 


2N870 
2NBTt 


2N1689 
2N1890 
§0x10-6 
§70x10-6 
§x10-3 
§5x10-3 
§60x10-3 


50x10-6 
400x10-6 
3x10°3 
20x10-3 
188x10-3 


UNITS 
joutes/°C 
joutes/°C 
joules/°C 
joules/°C 


joutes/°C 


== Thermal time constant in seconds. 
P= Power in watts. 


9-69 


C4 


FM870 
FM871 


T, == 250x10-6 
7, = 2.8x10:3 
7, = 20x10? 
7, = 200x10:3 
7Z= «690 


AMBIENT 


) 


C5 


2N870 
2N871 


2N1889 
2N1890 
250x10-6 250x10-¢ 
4x10°3 4x10 
75x10-3 60x10-3 
1 _ 600x103 

70 , 45 


FAIRCHILD TRANSISTORS FM870 ¢ FM871 ¢ 2N1889 © 2N1890 ¢2N870 ¢2N871 - 


TEST CONDITIONS 
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2N910 * 2N911 © 2N912°* 2N1973 © 2N1974 © 2N1975 
NPN SMALL SIGNAL 


: DIFFUSED SILICON PLANAR* TRANSISTORS 


GENERAL DESCRIPTION - These NPN Double-Diffused Silicon Planar Transistors 
are designed for small-signal type applications, They replace grown junction and mesa 
types such asthe 2N333 through 2N336 and 2N1564 through 2N1566, Their improved 


performance is reflected in lower noise... tighter parameter limits... lower 


leakage .». andimproved characteristic stability with age. The 'h" parameters are er ; ieee ieee 
specified at two operating levels. The three small-signal beta ranges, 76to 200, JEDEC (10-18) outline JEDEC (TO-5) outline 
36 to 90 and 18 to 50; cover most small-signal applications. BVaRO of 100 volts | os - 
and f,, of 80 MHz offer a wide range of applications in Class-A amplifiers, : | Pan 2 008 DIA. 
ABSOLUTE MAXIMUM RATINGS (25°C) (Note 1) 2N910 2N1973 a | | 030 MAX. 
. 2N911 2N1974 Ae | 
Maximum Temperatures 2N912 2N1975 
Storage Temperature -65°C to +300°C -65°C to +300°C ‘0 o 
Operating Junction Temperature +200°C Maximum +200°C Maximum 
Maximum Power Dissipation (Notes 2 & 3) : e ‘ae 
Total Dissipation at 25°C Case Temperature 1.8 Watts 3.0 Watts Emitter on 
at 100°C Case Temperature 1.0 Watt 1,7 Watts mo 
at 25°C Ambient Temperature 0.5 Watt 0.8 Watt Collector 
Maximum Voltages | aoe 
Vopo Collector to Base Voltage 100 Volts 100 Volts 
Vo ER Collector to Emitter Sustaining Voltage 80 Volts 80 Volts 
Vo EO Collector to Emitter Sustaining Voltage 60 Volts 60 Volts 
VEBO Emitter to Base Voltage 7.0 Volts 7.0 Volts 


2N910 2N911 2N912 — 
2N1973 - 2N1974 2N1975 


Characteristics Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Units. 


DC Pulse Current Gain (Note 5) 
DC Current Gain 
hyp (150°C) DC Pulse Current Gain (Note 5) 
Var (sat) Base Saturation Voltage 


Vor (sat) Collector Saturation Voltage 


Ver (sat) Base Saturation Voltage 


fo Ro RKe Ee Rke ike inel 


Vog(sat) Collector Saturation Voltage 


= 
q) 


High Frequency Current Gain 
(f = 20 MHz) 


Output Capacitance 
Input Capacitance 
Noise Figure (Note 6) 
Collector Cutoff Current 
In p09 (150°C) Collector Cutoff Current 
BVaR9 Collector to Base Breakdown Voltage 


Vo ER (SUst) Collector to Emitter Sustaining 
Voltage (Notes 4 and 5) 


Voro(sust) Collector to Emitter Sustaining 
Voltage (Notes 4 and 5) 


Emitter to Base Breakdown Voltage 


Emitter Current 


* Planar is a patented Fairchild process. 
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‘NOTES: a a ee 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 


(2) These are steady state limits.. The factory should be consulted on applications involving pulsed or low duty cycle operation, 


‘(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58.3°C/Watt (derating factor of 17.2 mW/°C) for the 
-  2N1973, 2N1974, and 2N1975; for the 2N910, 2N911, and 2N912 97.3°C/Watt (derating factor of 10.3mW/°C). Junction-to-ambient thermal resistance of 
219°C/Watt (derating factor of 4.56. mW/°C) for the 2N1973, 2N1974, and 2N1975; for the 2N910, 2N911, and2N912 350°C/Watt (derating factor of 2.86 mW/°C). 


| (4) ‘Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300  ysec; duty cycle < 2%. 
(6) Frequency = 1000 Hz; 200 Hz bandwidth, Rg = 510Q. 
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-2N914 
NPN SATURATED LOGIC SWITCH AND VHF AMPLIFIER 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


GENERAL DESCRIPTION - The 2N914 is an NPN Double-Diffused Silicon Planar Epitaxial 
Transistor encased in the JEDEC TO-18 package. It provides improved operation over the 


PHYSICAL DIMENSIONS 


popular 2N706 and 2N708, andalso gives greater latitude incircuit design. The Planar structure 
in accordance with 


provides low leakage currents, wide beta range, andsuperior reliability. The epitaxial feature JEDEC (TO-18) outline 
gives an extremely low Vog (sat) that is relatively temperature insensitive. The 2N914 is | 
primarily a universal switch but it is also an excellent high-speed high-gain nee and memory 1955, 3 
driver at collector currents up to 500 milliamperes. 17 =f" 
2a 
ABSOLUTE MAXIMUM RATINGS (Note 1) | Seating +-- 
Maximum Temperatures | ? ace | | 
a ekoe se. 500 MIN. 
Storage Temperature -65°C to +300°C | | | | 
Ope, ating Junction Temperature 200°C Maximum 
Lead Temperature (Solder, No Time Limit) 300°C Maximum 
Maximum Power Dissipation 
wo “ay “\- Collector 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.2 Watts 
at 100°C Case Temperature (Notes 2 and 3) 0.68 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) 0.36 Watt 
Maximum Voltages | 036 
Viens Collector to Base Voltage - 40 Volts ROT ceaeimenons ib hehe 
Vorr Collector to Emitter Voltage (R,, < 102) (Note 4) 20 Volts Eo ae ee 
Vo EO Collector to Emitter Voltage (Note 4) 15 Volts 
VERO Emitter to Base Voltage 5.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


{FACT 


Characteristics Test Conditions 
Subgroup | 


*her DC Pulse Current Gain (Note 5) 
hypp(-55°C) DC Pulse Current Gain (Note 5) 
her 4 ; DC Pulse Current Gain (Note 5) 

*Vipp (sat) Base Saturation Voltage 
Vopr (sat) Collector Saturation Voltage 


Vor (sat) Collector Saturation Voltage (Note 6) 
(-55°C to +125°C) 


High Frequency Current Gain i In 
(f = 100 Mc) 


Output Capacitance 4.5. : pf E 
Input Capacitance | _ 3 j _ pf Io 


T NOTE: These numerals apply to the Fairchild FACT Program. 
*NOTE: FACT Program End-Point Measurement Parameter. Additional Electrical Characteristics on page 4 
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FAIRCHILD TRANSISTOR 2N914__ 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


S et Characteristics Min. Typ. Max.. Units Test Conditions 
* = = 
IoRO lb Collector Cutoff Current 4.0 25 muA I, 0 Vop 20 V | 
Ino (150 C): 4 Collector Cutoff Current 3.0 15 pA I, = 0 Vop = 20 V 
BVoRo la Collector to Base Breakdown Voltage 40 Volts In = 1.0 ywA I, = 0 
Vor (sust) 4 Collector to Emitter Sustaining Voltage 20 Volts In = 30 mA Rar < 10 Q 
2 an 3 (Notes 4 and 5) | (pulsed) | 
| Vor (ust) la Collector to Emitter Sustaining Voltage 15 Volts 1, = 30 mA I, =.0 
oh (Notes 4 and 5) (pulsed) 
BV eno. 7 la _ Emitter to Base Breakdown Voltage 5.0 Volts I, = 0 Ip = 10 uA 
TBO ae Ab. . Emitter Current 0.007 0.1 pA In 0 VeB 4.0 V 
To py (125 c) 4 Collector Current 3.0 10 pA Vor = 20 V VBE = 40,25 V 
re bf 4° Charge Storage Time Constant (Notes 7 and 8) 13 20 nsec” In =1,,% 20 mA, I,  * -20 mA 
ee 4 Turn On Time (Note 8) 25 40 nsec I, 200 mA, Ia ~ 40 mA 
t eat 4 Turn Off Time (Note 8) 25 40 nsec In @ 200 mA, I, 1 a 40 mA, i 9 ~ -20mA 


_ TNOTE: These numerals apply to the Fairchild FACT Program. 
*NOTE: FACT Program End-Point Measurement Parameter. 


NOTES: — 


(1) 


(2). 


(3) 


(4). 


(5) 
(6) 
(7) 
(8) 


These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
These are steady state limits.. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


These ratings give:a maximum junction temperature of 200°C and junction-to-case thermal resistance of 145°C/Watt (derating factor of 6.9 mW/°C); junction-to- 
ambient thermal resistance of 486°C/Watt (derating factor of 2.1 mW/°C). 


Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
Pulse conditions: Length = 300 psec; duty cycle = 1%. 

I, = 1.0 mA through 20 mA. | | 

Measured on Sampling Scope. PW > 200 nsec. 


See switching circuits for exact values of L., i v and I, 9° 
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-2N915 + 2N916: 
NPN HIGH FREQUENCY AMPLIFIER AND OSCILLATOR TYPE 


DIFFUSED SILICON PLANAR TRANSISTORS 


The 2N915 and 2N916 are NPN double-diffused silicon PLANAR transistors. These units are bbe oe | 

designed for low-power non-saturating switching circuits and low-noise VHF amplifier and os- PHYSICAL DIMENSIONS 

cillator applications. , ~ in. accordance with 
JEDEC (TO-18) outline 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 


Storage Temperature —65°C to +300°C 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, No Time Limit) 300°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 1.2 Watts DG ee) Ne alieetet 
at 100°C Case Temperature [Notes 2 and 3] 0.68 Watt | \> | 
at 25°C Ambient Temperature [Notes 2 and 3] 0.36 Watt 
Maximum Voltages 2N915 2N916 
Vcso Collector to Base Voltage 70 Volts 45 Volts 79. tee tne cold cletednciet 
Veco Collector to Emitter Voltage [Note 4] 50 Volts 25 Volts : pokes wee oascan 
Veso Emitter to Base Voltage 5.0 Volts 5.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


+ FACT 2N915 2N916 
SYMBOL Subgroup CHARACTERISTIC Min. Typ. Max. Min. Typ. Max. UNITS TEST CONDITIONS 


DC Pulse Current Gain [Note 5] 50 110 200 lc =10mMA Ve =5.0V 

DC Pulse Current Gain [Note 5] 50 100 Ilc=10mMA Vee =1.0V 
“Vaz (sat) Base Saturation Voltage 0.77 0.9 0.78 : lc=10mA lIb= 1.0mA 
“Ve (sat) Collector Saturation Voltage 0.45 1.0 0.25 : lc = 10mA I= 1.0mA 


Hite High Frequency Current Gain 2.5 3.6 3.0 4.0 Ilc=10MmMA Ve=I15V 
(f = 100 mc) 


Cor Output Capacitance 3.0 3.5 IE =O Vos = 10 
Cor Output Capacitance 4.2 ‘ E=0O Vos = 5.0 V 
Cr Emitter Transition Capacitance 6.5 10 6.5 lc = 0 Ves = O.5V 


Tt NOTE: These Numerals Apply to the Fairchild Fact Program 
* NOTE: FACT Program End-Point Measurement Parameter 


NOTES: Additional Electrical Characteristics on pages 2 and 5. Small Signal Characteristics on page 4. 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 145°C/Watt (derating factor of 6.9 mW/°C); 
junction-to-ambient thermal resistance of 486°C/Watt (derating factor of 2.06 mW/°C). 

(4) Rating refers to a high- -current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP- 4. 

(5) Pulse conditions: length = 300 usec; duty cycle=1%. 


Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
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FAIRCHILD TRANSISTOR 2N915 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


+ FACT 
SYMBOL ingroup CHARACTERISTIC ‘Min. . UNITS | TEST CONDITIONS 


“lao Collector Cutoff Current | =o: “Va=eov 
Icso (150°C) Collector Cutoff Current : l= 0° Ves = 60 V 
BVcto Collector to Base Breakdown Voltage 70 I =O lc = 100 vA 


Vcto (sust) Collector to Emitter Sustaining Voltage 50 lc = 10mA ls =O 
[Notes 4 and 5] _ (pulsed) 


BViso ‘la Emitter to Base Breakdown Voltage 5.0 | s l= 10HA lc =O 
rmC. Collector Base Time Constant (f = 40 mc) ~  le=10MA Ves=10V 


t NOTE: These Numerals Apply to the Fairchild Fact Program 
* NOTE: FACT Program End-Point Measurement Parameter 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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VERSUS AMBIENT TEMPERATURE ~ 
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LOWER LIMITING VOLTAGE 
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Ta — AMBIENT TEMPERATURE — °C 
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TEST CONDITIONS 


Vee = 5.0 V 
Vce = 5.0 V 
Vee = 5.0 V 
Vee = 5.0 V 
Vce = 5.0 V 
Vce = 5.0 V 


FAIRCHILD TRANSISTOR 2N916 _ 


ELECTRICAL CHARACTERISTICS (25°C Free Air bell aldabaet unless otherwise noted) 


SYMBOL 


%& 
lc8o 


Icso (150° 


BVcso 


t FACT 
Subgroup 


Ib 
C) 4. 
la 


Vero (sust) la 


BVeso 
ry C. 


: COLLECTOR CHARACTERISTICS* COLLECTOR 
BZ f -eaeeee oe 

Aree ei ‘ Poletti tt 
¢ Lt) tt © Mec : 
5 Ler | _easea : 
5 | fst | eerie : 
/p2aann 7 2208p 
an ee a s Ltr | ; 
gar ie ae ee oa 

ot P| ogee | 

PEP rr PrP arr 


fgg - DC PULSE CURRENT GAIN 


la 
4 


Voge ~ COLLECTOR VOLTAGE ~ VOLTS 


DC PULSED CURRENT GAIN 
‘ VERSUS COLLECTOR CURRENT 


Ig - COLLECTOR CURRENT - wA 


CHARACTERISTIC 


Collector Cutoff Current 
Collector Cutoff Current 
Collector to Base Breakdown Voltage 45 
Collector to Emitter Sustaining Voltage 25 


[Notes 4 and 5] 


Emitter to Base Breakdown Voltage 5.0 
Collector-Base Time Constant (f = 40 mc) 


+ NOTE: These Numerals Apply to the Fairchild Fact Program 
* NOTE: FACT Program End-Point Measurement Parameter 


TYPICAL ELECTRICAL CHARACTERISTICS 


Vog - COLLECTOR VOLTAGE ~ VOLTS 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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Vge_(sat) - BASE SATURATION VOLTAGE ~ VOLTS 
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* Single family characteristics on Transistor Curve Tracer 


Rg - SOURCE RESISTANCE - OHMS 


CONTOURS OF CONSTANT 
- tee AN NR a 


\c 


TYPICAL NOISE 
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UNITS 


TEST CONDITIONS | 


Ic =10mA Ves = 10V 


CHARACTERISTICS* COLLECTOR CHARACTERISTICS* 


Vog ~ COLLECTOR VOLTAGE ~ VOLTS 


BASE SATURATION VOLTAGE 


lo- 


FIGURE CHARACTERISTICS | 


, VERSUS COLLECTOR CURRENT 


COLLECTOR CURRENT - mA 


NOISE FIGURE VERSUS FREQUENCY 
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192 


“= INPUT-ADMFT TANCE mimo ls ox 


Vig - FORWARD TRANSFER ADMITTANCE mmm: 5 A ees 


hyp - FORWARD CURRENT TRANSFER RATIO 


INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT AND 
,, WOLTAGE- OUTPUT SHORT CIRCUIT 


Sig COLLECTOR aro 


FORWARD TRANSFER 
ADMITTANCE VERSUS 
» COLLECTOR CURRENT AND | 


ic - COLLECTOR CURRENT - mA 


HIGH FREQUENCY 
CURRENT GAIN VERSUS 
COLLECTOR CURRENT 


Ic - COLLECTOR CURRENT - mA 


vie ~ INPUT ADMITTANCE — mmhos 


: 34 _vourace OUTPUT SHORT CIRCUIT — | 


ie ~ FORWARD TRANSFER ADMITTANCE - manos 


Veg - COLLECTOR EMITTER VOLTAGE - VOLTS 


FAIRCHILD TRANSISTOR 2N916 


TYPICAL ELECTRICAL CHARACTERISTICS 


INPUT ADMITTANCE VERSUS 
FREQUENCY-OUTPUT 
SHORT CIRCUIT 


f — FREQUENCY - mc 


FORWARD TRANSFER 

ADMITTANCE VERSUS 

FREQUENCY-OUTPUT 
— elds 


— FREQUENCY - nic 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 


Aad abl LT 
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UMA 
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Ic ~ COLLECTOR CURRENT - mA 
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Yre - REVERSE TRANSFER ADMITTANCE - mmhos Yoe - OUTPUT ADMITTANCE - mmho 


Cop CAPACITANCE - of 


OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT AND 
VOLTAGE-INPUT SHORT CIRCUIT 


Ic - COLLECTOR CURRENT - mA 


REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT — 
AND VOLTAGE-INPUT 
SHORT CIRCUIT 


ee Se ae a a 
ee ae A as ee 
f = 30mc Ae le Wea ed 
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OUTPUT CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


LD TA 


Yre ~ REVERSE TRANSFER ADMITTANCE - mmhos 


‘CT g - CAPACITANCE - pf 


Yoe - OUTPUT ADMITTANCE ~ mmhos 


OUTPUT ADMITTANCE VERSUS 
FREQUENCY-INPUT 
SHORT CIRCUIT 
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REVERSE TRANSFER ADMITTANCE 
VERSUS FREQUENCY-INPUT 

SHORT CIRCUIT | 
ds ee 
> oe eS A 
pat fe 


pare 
7 eee ae eel 
10 20 50 700 300 


- FREQUENCY - 


EMITTER TRANSITION 
CAPACITANCE VERSUS REVERSE 
BIAS VOLTAGE 


REVERSE BIAS VOLTAGE ~ VOLTS 


2N918_ 


NPN ULTRA- HIGH FREQUENCY OSCILLATOR AND AMPLIFIER 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


The 2N918 is an NPN double-diffused silicon PLANAR Epitaxial Transistor. It is designedfor 
low-noise high-frequency amplifiers; 1 GHz local oscillators; non-neutralized i-famplifiers and 
non-saturating circuits with rise and fall times of less than 2.5 nanoseconds. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 
-65°C to +300°C 
+200°C Maximum 
+300°C Maximum 


Storage Temperature 
Operating Junction Temperature | 
Lead Temperature (Soldering, No Time Limit) 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.3 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) 0.2 Watt 
Maximum Voltages and Current 
Veso Collector to Base Voltage 30 Volts 
Vo EO . Collector to Emitter Voltage (Note 4) 15 Volts 
VERO Emitter to Base Voltage 3.0 Volts 
In Collector Current 50 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
Characteristics Min. 


DC Current Gain 

Base Saturation Voltage 

Collector Saturation Voltage 

Common-Base, Open-Circuit Output Capacitance 
Common-Base, Open-Circuit Output Capacitance 
Input Capacitance 


mr aaa<s < 
: es) 


Collector Cutoff Current 

Collector Cutoff Current 

High Frequency Current Gain (f = 100MHz) 
Available Power Gain (nuetralized) (f = 200 MHz) 
Power Output (f = 500MHz) 

Collector Efficiency (f = 500MHz) 

Noise Figure (Note 5) 


CBO 
CBO 


Len! 


(150°C) 


o 
Z 3 og 


Vo Eo Sust) Collector to Emitter Sustaining Voltage (Note 4) 


BVcBo 


BVERBO Emitter to Base Breakdown Voltage 


Collector to Base Breakdown Voltage 


(See notes on back page) 
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Typ. Max. Units 


PHYSICAL DIMENSIONS 


195 
17g OIA. 


030. - 
MAX. 
Y.. 


Seating 
A 


Plane 


500 MIN. 


alle 


Collector 
Case 


046 . "948 
036 028 


NOTES: All dimensions in inches 
Leads are gold plated kowar 
Package weight is°0 47 gram 


Test Conditions 
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* Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTOR 2N918 | 


TYPICAL COLLECTOR CHARACTERISTICS* 


Veg ~ COLLECTOR VOLTAGE - VOLTS 
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COLLECTOR SATURATION VOLTAGE 


VERSUS COLLECTOR CURRENT 
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NOISE FIGURE VERSUS 
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Vpe(sat).- BASE SATURATION VOLTAGE - VOLTS 


Vog - COLLECTOR VOLTAGE - VOLTS 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 


Vp ~ COLLECTOR TO BASE VOLTAGE - VOLTS 


BASE SATURATION VOLTAGE © 


VERSUS COLLECTOR CURRENT 
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INPUT AND OUTPUT CAPACITANCES 
VERSUS REVERSE BIAS VOLTAGE — 
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Input Admittance 
(output short circuit) 


Transfer Admittance 
(input short circuit) 


Transfer Admittance 
(output short circuit) 


Output Admittance 
(input short circuit) | 


FAIRCHILD TRANSISTOR 2N918 


TYPICAL SMALL SIGNAL COMMON EMITTER “Y”. 
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PARAMETERS 
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FAIRCHILD TRANSISTOR 2N918 


NEUTRALIZED 200 MHz POWER GAIN AMPLIFIER TEST CIRCUIT 


O +Vcc 


TYPICAL PERFORMANCE | oa 
2 
TEETL ” 
0.001 uF 
SCA ere Pars 
| ZAR ee 
OODL ee 
a abate = eee ae 
os . ae 
7 eg 
sae . 
anaes a Tool 
Bee i L, - 3.5 Turns #16 wire; 5/16" Dia.; 7/16" Long. 
Ic - ee aan: mA | Turns Ratio 4 to 2 
lo - Fete ae wil une Dia.; 7/8" Long. ap eee 
Ly - 0.4-0.65uH , adjustable core 
O- Veg 
TWO STAGE VIDEO AMPLIFIER INPUT TO OUTPUT DELAY — 4ns 
90% | 
HH 
. Hy 
INPUT LF HH 
aa 
10% oH 
502 ne 


Choke 6 Choke 


-12V 
500 MHz OSCILLATOR TEST CIRCUIT 
TYPICAL PERFORMANCE 
100 
50 pF. 
75 oF OUTPUT Tg" BC 
80 wR 
( NOTE 1) = 4 2 
( NOTE 2) © > 00 S 
e |e E 
o « 
A ie 
1000 pF NOTES: = 40 : 
(1) Coax plumbing consists of the following GR air lines: = [ied 2 
2 Type 874 TEE a ft = 
1 Type 874 - D20 Adjustable Stub 20 hate 
= 1 Type 874 - LA Adjustable Line 
VEE Vcc 1 Type 874 - WN3 Short - Circuit Termination : 
(2) 2 turns #16 AWG wire, 3/8 inch OD, 1-1/4 inch long 0 4.0 8.0 12 16 20 
(3) 9 turns #22 AWG wire, 3/16 inch OD, 1/2 inch long Ic - COLLECTOR CURRENT - mA 


NOTES: “ 
(1) These ratings are limiting values above which the serviceability af any semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 584°C/Watt (derating factor of 1.71mW/°C). Junction-to- 
ambient thermal resistance of 875°C /Watt (derating factor of 1.14mW/°C). 


(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild EPubncation APP-4., 
(5) C eb is measured using three terminal measurement technique with case and emitter guarded. 
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2N929 - 2N930 
NPN LOW LEVEL, LOW LNOISE AMPLIFIER 


SILICON PLANAR* TRANSISTORS 


FOR IMPROVED PERFORMANCE SEE 
FAIRCHILD 2N2483 AND 2N2484 


GENERAL DESCRIPTION - The Fairchild 2N929 and 2N930 are NPN silicon PLANAR transistors designed for use in 
high-performance, low-level, low-noise amplifier circuits from audio through high frequency ranges. PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-18) outline 


ABSOLUTE MAXIMUM RATINGS [ Note 1] 


Maximum Temperatures 


Storage Temperature =. -65 C to +300 °C 
Operating Junction Temperature 178°C Maximum 
Lead Temperature (Soldering, 10 sec time limit) 230°C Maximum ara 
500, MIN. 
Maximum Power Dissipation | te DIA. , 
‘Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 0.6 Watt 
at 25°C Ambient Temperature [Notes 2 and 3] | 0.3 Watt oe “7 EO sg 
ase. tor 
Lead No. 2 (a 050 
Maximum Voltages and Current Emitter </ tS hs epee 
F Lead No. } : 
Voso Collector to Base Voltage 45 Volts \ ine ia 
Voro Collector to Emitter Voltage [Note 4] 45 Volts OF Ag he Collector 
itt | A PBS Oe 
VEBO Emitter to Base Voltage 5.0 Volts ie eri 
Iq Collector Current . 30 mA NOTES: All dimensions in inches 


Leads are gold plated kovar 


Collector internally connected to Case 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic | : z Test Conditions 


DC Pulse Current Gain [Note 5] 

DC Current Gain 

DC Current Gain 

DC Current Gain 

Base-Emitter Voltage [ Note 5 ] 
Collector Saturation Voltage [ Note 5 ] 


<< << 


ho o 


Input Resistance (f = 1 kHz) 

Output Conductance (f = 1 kHz) 

Voltage Feedback Ratio (f = 1 kHz) 

Small Signal Current Gain (f = 1 kHz) 
High Frequency Current Gain (f = 30 MHz) 
Collector-Base Cutoff Current 
Collector-Emitter Cutoff Current 

CES (170°C) Collector-Emitter Cutoff Current 
Emitter-Base Cutoff Current 


rr Ee 
ee ee ee ee ee ee 


oO OO OO A OO OO OO} 


<< 
Q 
ey 


= mo 
Q 
ty 


I CEO Collector-Emitter Cutoff Current 


Cobo 
NF Noise Figure 


Output Capacitance . 
10pA 
1kHz,Rs=10k2,BW= 200 Hz 


= 10mA Ip = 
(pulsed) 


on ee ee ee | 
1QatHt wa 


Vv CEO (4st) Collector to Emitter Sustaining Voltage 
[ Notes 4 and 5] 


BVERO Emitter to Base Breakdown Voltage 


QD 


* Planar is a patented Fairchild process. 


NOTES; ® 
Ye 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These are steady state limits, The factory should be consulted on applications involving pulsed or low duty cycle oper4tions, 


(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 250°C/watt (derating : ; 

factor of 4,0 mW/°C); junction-to-ambient thermal resistance of 500°C/watt (derating factor of 2.0 mW/°C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4, - i. Og EES EE OSS x 
{5) Pulse conditions: length =300 ysec; duty cycle =2%. 


SEMICONDUCTO 
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2N978 ¢ 2N1991 
PNP GENERAL-PURPOSE TYPE 


DIFFUSED SILICON TRANSISTORS 


GENERAL DESCRIPTION - The 2N978 and 2N1991 are double diffused silicon PNP transistors. They are | re oo Be 


designed for industrial high-speed switching and amplifier applications and can be used in complementary ~ PHYSICAL DIMENSIONS | ; 
_- in-accordance with 


ee cirenitry with the Fairchild 2N1985 and 2N1987. Byte fp i is 50 mc. as _ JEDEC (TO: 18) outline 


ABSOLUTE MAXIMUM RATINGS [ Note 1] 


Masa Temperatures 


Storage Temperature -65°C to +150°C 
Operating Junction Temperature 2 +150°C Maximum 
Maximum Power Dissipation | 2N978 2N1991 Bae — 
Total Dissipation at 25°C Case Temperature [ Note 2 & 3] 1.25 2.0 Watts oe pe Y 
| a at 100°C Case Temperature [ Note 2 & 3] | 0.50 1.0 Watt = 
at 25°C Ambient Temperature 0.33 0.6 Watt 


NOTES: All dimensions in inches . 
Leads are gold-plated kovar 
Collector internally connected to case 


-Maximum. Voltages 


VeRO = Collector to Base Voltage -30 Volts 
Varo ~ Collector to Emitter Voltage : -20 Volts | °2N978 
VERO - Emitter to Base Voltage -5.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristics i ‘j i Test Conditions 


PHYSICAL DIMENSIONS 
in accordance with 
' JEDEC (TO-5) outline 


a 
1125 
: 


DC Pulse Current Gain | Note 5] 
DC Pulse Current Gain [ Note 5] 
Base Saturation Voltage 
Collector Saturation Voltage 


High Frequency Current Gain 
f = 20 mc 


Output Capacitance 
Collector Cutoff Current 
Iapolt! 50°C) Collector Cutoff Current 


| Vero (sust) Collector to Emitter Sustaining 
| Voltage (Pulsed) [ Note 4] 


I Emitter Current eX 
| BS as 


EBO 


Copyright 1962 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation hee eee ae ee 
NOTES: ; Leads are gold-plated kovar 


Collector internally connected to case © - 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 2N1991 


(3) These ratings give a maximum junction temperature of 150°C and junction-to-case thermal resistance of 62. a0Ur watt (derating 
factor of 16 mW/‘C) for the 2N1991; and for the 2N978, 100°C /watt (derating factor of 10 mW/°C). 


(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild 
Publication APP-4., 


(5) Pulse conditions: length = 300 usec; duty cycle = 1%. 


FAIRCHILD 
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2N995 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 


DIFFUSED SILICON PLANAR Se TRANSISTOR 


GENERAL DESCRIPTION- The 2N995 is a double diffused silicon PNP planar epitaxial transistor packaged in the PHYSICAL DIMENSIONS 


JEDEC TO-18 outline. It is designed as a high-frequency, low noise, general-purpose transistor which will replace in accordance with 
JEDEC (TO-18) outline 


germanium units in many applications. It may be used to advantage in complementary type circuits with the 2N914. 
Typical fn is 150 Mc. -.230 


as cen md DIA. 
195 i" 209 
“1 7gDIA- he... cai 


030 | 
MAX. | 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures Seating a 
; Plane 
_ Storage Temperature | -65°C to +200°C . 
Operating Junction Temperature 200°C Maximum Clin # 
Maximum Power Dissipation | 
Total Dissipation at 25°C Case Temperature | (Notes 2& 3) 1.2 Watts 
at 100°C Case Temperature (Notes 2 & 3) 0.68 Watt 
at 25°C Ambient Temperature 0.36 Watt 
Maximum Voltages , 
Vospo Collector to Base Voltage . -20 Volts 
Vor O Collector to Emitter Voltage (Note 4) -15 Volts 
Vespo : Emitter to Base Voltage -4.0 Volts NOTES: All dimensions in inches 
Leads are gold-plated kovar 
. ‘ Collector internally connected to case 
‘ Package weight 1s 0.43 gram 
ELECTRICAL CHARACTERISTICS (25°C Unless Otherwise Noted) , aaa 
Symbol t FACT Characteristic Min. Type. Max. Units Test Conditions 
Sungroup 


DC Current Gain (Note 5) 
Base Saturation Voltage 
Collector Saturation Voltage 
Gain Bandwidth Product 
Output Capacitance 

Input Capacitance 

Collector Cutoff Current 
Collector Cutoff Current (150°C) 
Turn On Time 

Turn Off Time 

Noise Figure (Note 6) 
100 Mc Oscillator Efficiency 


Collector to Base Breakdown 
Voltage 


Collector to Emitter Sustaining 
Voltage (Notes 4 and 5) (pulsed) 


la Emitter to Base Breakdown ER” 10 wA 
Voltage 


T NOTE: These Numerals Apply to the Fairchild FACT Program. 
*NOTE: FACT Program End-Point Measurement Parameter. 


a. 


Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
NOTES: 


1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired, 
2. These are steady state limits, The factory should be consulted on applications involving pulsed or low duty cycle operation. 

3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 145°C/Watt (derating factor of 6.9mW/°C). 
4. Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
5. Pulse Conditions: length = 300 usec; duty cycle <1%. 


6. f= 1Kc, Power Bandwidth of 200 cps, Ra = 2K, 


FAIRCH 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 


9-96 


Ic - COLLECTOR CURRENT’- mA Ig ~ COLLECTOR CURRENT -'mA 


- COLLECTOR CURRENT - mA 


I¢ 


-10 


ACTIVE REGION 
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FAIRCHILD TRANSISTOR 2N995 
_ TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 
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* Single family characteristic on Transistor Curve Tracer. 


OSCILLATOR EFFICIENCY CIRCUIT (!Ic= 10mA, Vcg=—10V ) 


0.005 nf 
T M 


| 
£ 4-30 pf 4 
= | 


| SATURATION REGION 
- COLLECTOR CHARACTERISTICS 
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—2N996, 
-PNP HIGH SPEED SWITCH AND LOW NOISE AMPLIFIER 


_ DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


GENERAL DESCRIPTION - The 2Nn996 is a PNP double- diffused silicon Planar Epitaxial 


Transistor. It is designed for use asa high-frequency ultra low noise, general purpose transistor PHYSICAL DIMENSIONS 
in accordance with 


JEDEC (TO-18) outline 


which will replace germanium units in many applications. This transistor has the desirable 


attributes of low saturation resistance and fast switching capabilities at currents as high as 100 


milliamperes. ex : en 


.209 
ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Seating 
Storage Temperature | -65°C to +200°C ans 
Operating Junction Temperature 200°C Maximum 3 LEADS T_T) 11-200 MIN. 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) | 1.2 Watts 
at 100°C Case Temperature (Notes 2 and 3) 0.68 Watt Bigs 
. at 25°C Ambient Temperature (Notes 2 and 3) | 0.36 Watt Seilector 


Maximum Voltages 


Vass . Collector to Base Voltage e -15 Volts 

Vv Collector to Emitter Voltage (Note 4) -12 Volts 046 048 
CEO 036 028 

VERO Emitter to Base Voltage : -4.0 Volts 


NOTES: All dimensions in inches 
Leads are poid plated kovar 
Collector cian connected to case 
Package weight 1s 0 43 gram 


1 FACT | 3 | 

Subgroup _ Characteristic | in. ‘ : i Test Conditions - 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain - (Note 5) 
Base Saturation Voltage 


— a << 


ww 


Collector Saturation Voltage 
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Open Circuit Output Capacitance 


- Open:Circuit Input Capacitance 


<< 
ty 
wW 


Q 
cs 


High Frequency Current Gain (f = 100 Mc) 
| Collector Cutoff Current 
IoBo (150°C) . 7 Collector Cutoff Current — 
NF 4 Noise Figure (Note 6) 


BVcBO 


Q 
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eee ee 
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<<< 


Q 
cs) 


50 yA 
10 pA 


Vero (sust) Collector to Emitter Sustaining Voltage = 10 mA 
(Notes 4 and 5) (pulsed) 


Emitter to Base Breakdown Voltage | : 10 pA 
Emitter Cutoff Current 0 
Oscillator Efficiency (f = 100 Mc) 10 mA 


fon 
Q 


Collector Breakdown Voltage 


aw 
—{ 
wD 


Tt NOTE: These Numerals Apply to the Fairchild FACT Program. 
*NOTE: FACT Program End-Point Measurement Parameter. 


(See notes on back page) Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
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TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 


HIGH VOLTAGE SATURATION REGION 
° COLLECTOR CHARACTERISTICS 7 COLLECTOR CHARACTERISTICS . BASE CHARACTERISTICS 
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Vog = COLLECTOR VOLTAGE ~ VOLTS 


*Single family characteristics on Transistor Curve Tracer. 


PULSED DC CURRENT GAIN PULSED D€ CURRENT GAIN -COLLECTOR-BASE DIODE REVERSE 


VERSUS COLLECTOR CURRENT VERSUS TEMPERATURE CURRENT VERSUS TEMPERATURE 
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TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR SATURATION VOLTAGE 
: VERSUS COLLECTOR CURRENT 


Ic=10I, 
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I, - COLLECTOR CURRENT - mA 


RISE AND DELAY TIMES 
VERSUS TEMPERATURE 


TIME - nsec 
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T)- JUNCTION TEMPERATURE -°C 


STORAGE AND FALL TIMES 
VERSUS TEMPERATURE 
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INPUT AND OUTPUT CAPACITANCE 
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FAIRCHILD TRANSISTOR 2N996 


SMALL SIGNAL CHARACTERISTICS (f=1 KC) 


TEST CONDITIONS 


SYMBOL CHARACTERISTIC TYP. 
hiv Input Resistance 27 
7.0 

Nob Output Conductance 0. oe 
Are: Voltage Feedback Ratio ae 
Nie | Input Resistance 2.0 
| | 800 
Noo - Output Conductance 40 
sng | 200 

he . , Voltage Feedback Ratio Be 
hig.” oe Small Signal Current Gain 70 
ee 105 


‘COMMON EMITTER CHARACTERISTICS 


Loma 


UNITS 
ohms lc=1.0 mA 
ohms lc=5.0 mA 
numhos lc=1.0mA 
umhos _lc=5.0 mA 
xl0* lc=1.0mA 
x10* lc=5.0 mA 
K ohms lc=1.0mA 
ohms Ic=5.0 mA 
pmhos lc=1.0mA 
pmhos Ic=5.0 mA 
x10“ lc=1.0mA 
x10“ Ic=5.0 mA 
c= 1. 0 mA 
c= oO: 0 mA 


Vea= —5.0V 
Ves= —5.0V 
Veg = —5.0V 
Vee= —-5.0V. 
Vos= —5.0V 
Ves= —5.0V 
Vee= —5.0V 
Voe= —5.0V 
Voe= —5.0V 
Vee= —5.0V 
Vee= —5.0V 
Vce= —5.0V 
Vee= —5.0V 
Vee= —5.0V 


COMMON BASE CHARACTERISTICS 
TI TO 


Vcp = -5.0 Volts 
T= 25°C 


CHARACTERISTICS RELATIVE TO VALUE AT T= 25°C 


he ~COLLECTOR CURRENT — mA 


100 MC OSCILLATOR EFFICIENCY CIRCUIT 
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0.4 ph 
Veg =+ |{| VO 
roe pf 
NOTES: 


TRANSISTOR 
UNDER 
TEST 


0.005 pf RFC 


Vec= - LOV 


: 4-30 pf 


HP 434A 
3-I2pf poweR METER 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These are steady state limits. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/Watt (derating factor of 6.85mW/°C); junction-to- 


ambient thermal resistance of 486°C /Watt (derating factor of 2.06 mW/°C). 


(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. 


(5) Pulse Conditions; length = 300 psec; duty cycle = 1%. 


(6) f= 1Kc; Power Bandwidth of 200 cps, R 


= 2K. 
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The factory should be consulted on applications involving pulsed or low duty cycle operation. 


uF - JUNCTION TEMPERATURE -°C 


For more information send for Fairchild Publication APP-4. 


—-2N1252 
NPN LOW STORAGE TYPE 


DIFFUSED SILICON TRANSISTOR 


LOW STORAGE TIME - Low storage times and low saturation voltage make the 2N1252__ 


ideal for all types of saturated circuitry from low logic levels to 4% ampere core driving levels. SPE VeICATOIMENC ORG 


These units make 5 mc saturating switching circuits possible. Turn off time at 150 mA is -— jEbee Gos) Gly 
a fe -5) outline 


guaranteed less than 150 millimicroseconds. Total switching times are typically 100 milli- 
microseconds at 500 mA. | | 


BROAD OPERATING RANGE AND HIGH RELIABILITY — Power rating is 2 watts 
dissipation at 25° C. case temperature. At 150 mA, the base-on voltage is 1.3 volts and maxi- 
mum saturation resistance is 10 ohms. All production units are stabilized by extended 300° C. 
storage. The Fairchild structure minimizes the effects of thermal and mechanical shock. These 
transistors are designed to meet the environmental requirements of MIL-S-19500. 

“7 Ni Calc 
oF . 
028 029 


ABSOLUTE MAXIMUM RATINGS (25° C.) [Note 1] 


NOTES: Alt dimensions in tac hes 


VcBO — Collector to base voltage | 30v 
VCER —_ Collector to emitter voltage (Reg =102) [Note 2] 20v 
VEBO _ Emitter to base voltage SV 
Total dissipation at case temperature 25° C. [Note 3] 2 watts 
at case temperature 100° C. | 1 watt 
at free air temperature 25° C. 0.6 watt 


ELECTRICAL CHARACTERISTICS (25° C.) 


SYMBOL CHARACTERISTIC MIN. TYPICAL MAX. TEST CONDITIONS 


D. C. pulse current gain [Note 4] 35 45 Io=150mA Vo=10V 
Base saturation voltage 0.9V 1.3V Ip=15mA 
Collector saturation voltage 0.6V 1.5V Ip=i5mA 
Small signal current gain 4 Vo=10V 
at f=20mc 
Collector capacitance 30nuf 4Supf = On Vc=10V 
Collector cutoff current 0.14A 10uA Ve T= 25°C. 
1004A 600uA V T=150° C. 
Turn off time 7Smus 150mus Ile=10mA Igy =15mA 
l B a 5mA R 1 = 4092 
Pulse width = 10 usec 


Copyright 1961 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 


NOTES: 

(1) The maximum ratings are limiting absolute values above which life or satisfactory performance may be impaired. 

(2) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 75°C/watt (derating factor of 13.3 mw/°C). 
(4) Pulse conditions: length = 300 ws.; duty cycle <1%. 
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‘FAIRCHILD TRANSISTOR —TYPE: 2N1252 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS’ 
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COLLECTOR CHARACTERISTICS 
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SATURATION REGION 
COLLECTOR CHARACTERISTICS 
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*Single family characteristics on Transistor Curve Tracer. 


PULSED DC CURRENT GAIN 
VS. TEMPERATURE 
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TYPICAL ELECTRICAL: CHARACTERISTICS 
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COLLECTOR SATURATION VOLTAGE 
VS. COLLECTOR CURRENT (VOLTAGE 
AVERAGED OVER 10 us PULSE WIDTH) 
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FAIRCHILD TRANSISTOR — TYPE 2N1252 


- SATURATED SWITCHING TIMES - TYPICAL DELAY, RISE, STORAGE AND FALL** 


STORAGE AND FALL TIME 
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TURN ON BASE CURRENT 
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* *All figures relate to performance with a pulse of 10usec width unless otherwise noted. 
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TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR TRANSITION CAPACITANCE 
VS. COLLECTOR-BASE VOLTAGE AND 
EMITTER TRANSITION CAPACITANCE 
VS. EMITTER-BASE VOLTAGE 
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COLLECTOR-BASE DIODE 
REVERSE CURRENT 
VS. TEMPERATURE 
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TYPICAL TEST CIRCUIT FOR . SWITCHING TIMES VS. 10 MC HIGH POWER FLIP-FLOP FOR DRIVER 
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RO OR, =15 KN for Ic = 10mA me MW 
R, = 100 1 for Ic = 150 mA Ps. SO saved ale | 
R, = 300 for I¢ = 500mA 2 
E 200 +. 
ees ¥ y 
Br Rai = 100 ame 
aw ae 
Igo = 88 50h ¥ ges: ty 
82 -+ 44 : Heer StH 4 ‘ 40 nsec /div 
; + t+ at = == (12 Volts Pulses) 
20F- : : HES : Ue leboa ESabeia fost aioe ideal in bade ng Papi power hendling capobilities 
t of the : rise and fall times are each typically 30 to 40 nanoseconds 
; I HIE PTE ! 
1 2 5 (0 20 50 100 200 500 


1, — COLLECTOR CURRENT — mA 


PROPAGATION DELAY IN SATURATED LOGIC CIRCUITS 


TRL PROPAGATION DELAY MEASUREMENT CIRCUIT BASIC TRL BUILDING BLOCK (DESIGNED TO OPERATE. 
(COMPONENT VALUES SAME AS FOR BASIC | BETWEEN —55° AND +-125°C. FOR HIGHEST & LOWEST TRL PROPAGATION DELAY 
TRL BUILDING BLOCK) — | 8 TRANSISTORS FOR LOADING CONDITIONS SHOWN) VS. TEMPERATURE 
; ; 300 
. . *Vcc +*Vec “Vea = + Vcc ation 
a 7 : is belgiceseten 


Re Roo = 10K 
Vee =+l0V 
Veg = ~25 Volts (Closs A) 
Vpg = ~ 10 Volts (Class 8} 


~ 
So 
i=) 


Point 2 represents other inputs 
ot saturation; Potential ot 2 
set equal to zero for -55°C 

( worst case]. And equal to . 
.25 Volts for 125°C (worst 
case}. 


tog AVE. DELAY / STAGE — mpsac 


Fon Out = m= 3 


{m-1) Loads Fon In = 0 =3 


es : ke 5 Transistor Delay 


-50 0 50 100 150 
AMBIENT TEMPERATURE — °C 


. | DEFINITION OF PROPAGATION DELAY DCTL PROPAGATION DELAY 
DCTL PROPAGATION DELAY MEASUREMENT CIRCUIT (SIMILAR FOR DCTL & TRL) VS. COLLECTOR CURRENT 
70 


pes ave. delay /stage 
a5 R,*680 Ohms 
1.0 wsec Pulse © (See circuit) 
af : 
<i | \ g 
Ltp + Trp 1 
Average Propagation Delay = Sy 1 
5 Transistor Deloy 
. a Ig- COLLECTOR CURRENT — mA 
DCTL DESIGN CHARACTERISTICS | DC INPUT CHARACTERISTICS | 
BASE CURRENT AND COLLECTOR _ BASE VOLTAGE VS. BASE DC COLLECTOR SATURATION CHARACTERISTICS 


VOLTAGE VS. BASE VOLTAGE CURRENT (SATURATED) 


Vog— COLLECTOR VOLTAGE — VOLTS 


ee Typical 90% 
distribution at 25°C 


T,— BASE CURRENT - mA / Voge COLLECTOR VOLTAGE —VOLTS 


I~ BASE CURRENT— mA T,~ BASE CURRENT — mA 


I,- BASE CURRENT ~ mA 
V, - BASE VOLTAGE - VOLTS 
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2N1253 
NPN LOW STORAGE TYPE 


DIFFUSED SILICON PLANAR* TRANSISTOR 
FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N2845 


LOW STORAGE TIME — Low storage times and low saturation voltage make the 2N1253 | 
PHYSICAL DIMENSIONS 


ideal for all types of saturated circuitry from low logic levels to 4% ampere core driving levels. haan rare 
JEDEC (TO-5) outline 


These units make 5 MHz saturating switching circuits possible. Turn off time at 150 mA is 
guaranteed less than 150 ns. Total switching times are typically 100 ns at 500 mA. 


.370 
335 DIA. 


Seatin 
Plane 


ABSOLUTE MAXIMUM RATINGS (25° C.) [Note 1] 


VcBO = Collector to base voltage 30v 
VcER — Collector to emitter voltage (R,- £102) [Note 2] 20v 
VEBO -- Emitter to base voltage 5v 
Total dissipation at case temperature 25° C. [Note 3] 2 watts 
at case temperature 100° C. 1 watt 
at free air temperature 25° C. 0.6 watt. 


NOTES: All dimensions i 
Leads are gold- lates Jobdel 


Package weight is pe a . ams 


ELECTRICAL CHARACTERISTICS (25° C.) 


SYMBOL CHARACTERISTIC , : TEST CONDITIONS 


D. C. pulse current gain [Note 4] Ip=150mA Vo=10V 
Base saturation voltage : ne I¢=150mA Ip=15mA 
Collector saturation voltage : “L, IG=150mA pa lsmA 
Small signal current gain : ; Io= 50mA Vo=10V 
at f=20MHz 
Collector capacitance lp= OmA Vo=10V 
Collector cutoff current : Vo= 20V T= 25°C. 
Ve= 20V T=150° C. 
Turn-off time Ie=150mA_ I py=10mA 
Ip2= 5mA Ry, =402 
Pulse width=10 ys 


* Planar is a patented Fairchild process. 


NOTES: 

(1) The maximum ratings are limiting absolute values above which life or satisfactory performance may be impaired. 

(2) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Application note APP 4/2 
(3) These ratings give a maximum junction temperature of 175°C. and junction-to-case thermal resistance of 75°C./watt (derating factor of 13.3 w/ °C.). 


(4) Pulse conditions: length = 300us.; duty cycle == 1%. 


SEM ICONDUCTOR 
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 - 2N1708 
NPN HIGH-SPEED SWITCH 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


FOR IMPROVED 
PERFORMANCE SEE 


| ” oe 3 FAIRCHILD 2N2368, 2N2369 
GENERAL DESCRIPTION - The Fairchild 2N1708 is an NPN silicon PLANAR epitaxial transistor designed OR 2N2369A 


specifically for high-speed, low-power saturated switching applications. 


PHYSICAL DIMENSIONS 
- in accordance with 
_ JEDEC (TO-46) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature | -65°C to +300°C 
Operating Junction Temperature | . 175°C Maximum © “hes A ai ia 
012 


Lead Temperature (Soldering, 10 second time Limit) | 235°C Maximum 
Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) | oe 1.0 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) a — 0.3 Watt 


Maximum Voltages and Current 


V Collector to Base Voltage : , = 25 Volts NOTES: A dimensions in ches 


Cc BO . : : Collector internally connected to case 
Vero Collector to Emitter Voltage (Note 4) | | 12 Volts  £—-f 
VEBO Emitter to Base Voltage . | | >. 4 3.0 Volts 
In Collector Current | | . 200 mA 


ELECTRICAL CHARACTERISTICS (25°C free air temperature. unless otherwise noted) 
_ Characteristic | in. Max. | ; | Test Conditions 
DC Current Gain | | | 
- Base Saturation Voltage 1.0 
1.0 
5.0 
10 
15 
15 
0.25. 


Collector Saturation Voltage 


>, — me 
Ow Ww 


Collector Saturation Voltage | 


High Frequency Current Gain (f = 100 mc) 


Q 
ty 


I, Collector-Base Cutoff Current 
lopol! 50°C) Collector-Base Cutoff Current 

lapy (100 °C) Collector Cutoff Current 

BVapo Collector to Base Breakdown Voltage 100 


(sust) Collector to Emitter Sustaining Voltage = : 10 
(Notes 4 and 5) ioe | | | © (pulsed) 


Emitter to Base Breakdown Voltage ; 3 ie 0 = 100 

Output Capacitance (f = 140 kc) | , : 0 Vop = 10 V 

Charge Storage Time Constant (Note 6) —~ 10mA, IR. —=-10 mA 
Turn On Time (Note 6) | =~ 3.0mA, I35~ —~-1.0 mA 
Turn Off Time. (Note 6) , a . ~ = 3.0 mA, lag -1, O0mA 


ae ee ee | 
Q 
wo 


Hm aaqgana 


<< < < 
QD 
a 


- nl oS 
ty 

ae i] 
wo 
3) 


CEO 


Copyright 1963 7 Fairchild Semiconductor, a Division of panei Camera and Instrument Corporation 


SEE BACK PAGE FOR NOTES. ~ 
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NOTES: 


(1) 
(2) 
(3) 


(4) 
(5) 
(6) 


These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
These are steady state limits. The factory should be consultéd on applications involving pulsed or low duty cycle operations. 


These ratings give a maximum junction temperature of 175°C and junction-to -case thermal resistance of 150°C /Watt (derating factor of 6.67 mW/°C; junction-to- 
ambient thermal resistance of 500°C /Watt (derating factor of 2.0 mW/°C). 


This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
Pulse Conditions: length <6.0 msec; duty cycle <30%. , , : 


See test circuit for exact values of lu: Ipy and 135: 
ee PULSE 
8.1uf GENERATOR 
p 2008 VOLTAGE 
(Vin) 
502 5002 91Q 
INPUT WAVE FORM 
| 0.0025nf | | 0.0025uf | 
O O + 
VIN | 3 VOUT | 
O (NOTE 2) 7 eo _ 4 | (NOTE 3) 9- OUTPUT | 
| VOLTAGE | 10% 
+6 10uf | 1onf d+ (VouT] | 
VeB= 11V Vec= 10V j~«—ty 
_ (NOTE 1) ? - (NOTE 1) TIME 


4 : OUTPUT WAVE FORM. 


NOTES: 


(1) Input voltage (Vin) obtained from a pulse generator having an output impedance of 50 ohms. V.,,, rise time <1 nsec; pulse duration >300 nsec, and duty factor <2%. 


IN 
(2) Input and output waveforms, shown above, monitoredby means of asampling oscilloscope or other indicating device having rise time <0.5 nsec, input capacitance 


of probe <2.5 pf with shunt resistance > 1000 ohms. 


CIRCUIT USED TO MEASURE STORAGE TIME (Ts). 


VIN a 0 
(NOTE 2). 
VIN 
INPUT WAVE FORMS 
ton 
VIN = +20V 
Vep= —3.3V 
Vout 
(NOTE 3) 
(NOTE 1) toff 
OUTPUT WAVE FORMS 
NOTES: im | 


(1) With certain types of power supplies, it may be necessary to connect 25-yf decoupling capacitors across the power-supply terminals for Voc and VaR" 


(2) Input voltage (Vin) obtained from a generator having an output impedance of 50 ohms. V,,, rise time <1 nsec; pulse duration >300 nsec, and duty factor <2%. 


IN 


(3) Input and output waveforms, shown above, monitored by means ofa sampling oscilloscope or other indicating device having risetime <0.5 nsec, input capacitance 
of probe <2.5 pf with shunt resistance > 3000 ohms. 


y 


CIRCUIT USED TO MEASURE “TURN-ON” TIME (t.) AND “TURN-OFF” TIME (tos). 
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FT1746 
FAIRCHILD PNP SILICON PLANAR EPITAXIAL TRANSISTOR 


HIGH-VOLTAGE, HIGH-FREQUENCY SWITCH AND RF AMPLIFIER 


GENERAL DESCRIPTION - The FT1746 is a double-diffused silicon PNP PLANAR epitaxial 
transistor packaged in the JEDEC TO-18 outline. It is specifically designed for digital and analog PHYSICAL DIMENSIONS 
applications requiring high-voltage and high-frequency characteristics in combination. Typical fn JEDEG (70-18) cutie 


is 150 mc. | . , ! 195 


178 a 


ABSOLUTE MAXIMUM RATINGS [ Note 1] 


230 my, 
- 709 DIA. 
8 


Maximum Temperatures 


Storage Temperature : -65°C to +200°C 
Operating Junction Temperature oe | 200°C Maximum 
Soldering Temperature (60 seconds time limit) a 300°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature [ Note 2 and 3] 1.2 Watts 
-at 100°C Case Temperature [ Note 2 and 3] | 0.68 Watt 
at 25°C Ambient Temperature _ _ 0.36 Watt 
Maximum Voltages | | naten ation ye 
Veo Collector to Base Voltage | | > -35 Volts ee en A 
VcEO Collector to Emitter Voltage 7 . 7 -30 Volts 
VERO Emitter to Base Voltage — -4,0 Volts 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic ; i : i | Test Conditions 


DC Pulse Current Gain [ Note 5] 
ro Base Saturation Voltage 
Collector Saturation Voltage 
High Frequency Current Gain (f = 100 mc) 
Output Capacitance | 
Input Capacitance | 
Collector Cutoff Current 
Collector Cutoff Current 
Collector to Base Breakdown Voltage 


0 ‘ 
=10uA 


Vo Eo {SUst) | Collector to Emitter Sustaining Voltage =10mA 
[Note 4] | (pulsed) 


BVEBO Emitter to Base Breakdown Voltage 


Oaomnwaoaomadcadgd. 


‘NOTES: | | 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/Watt (derating factor of 6.9 mW/°O); 
junction-to-ambient thermal resistance of 486°C/Watt (derating factor of 2.1 mW/°C). 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4, 
' (5) Pulse conditions: length = 300 usec; duty cycle = 1%. 


Copyright 1963 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 
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mA 


COLLECTOR CURRENT - 


Ie > 


- mA 


= COLLECTOR CURRENT 


Ic 


mA 


I~ - COLLECTOR CURRENT - 


Cc 


ce ~ FORWARD CURRENT TRANSFER RATIO 


“TYPICAL COLLECTOR AND BASE CHARACTERISTICS’ 
SATURATION REGION. 


HIGH VOLTAGE 


COLLECTOR CHARACTERISTICS 


A 


, 


wea 


5 


SN 
oe 
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so 
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Been | 3 
Te ec7 Se 
== AN | : 
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a| 
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| 


-2 - 0 - 
Veg > COLLECTOR VOLTAGE - VOLTS 


t 
_ ; 
Oo 


0 


*Single family characteristics on Transistor Curve 


~ COLLECTOR CHARACTERISTICS 


Y 


6.0 mk PA 
WY Bix 
L 


Uf, 


2 


-0. -0.3 a 
Veg ~ COLLECTOR VOLTAGE - VOLTS 


Tracer. 


I, - COLLECTOR CURRENT 


0.4 2 


BASE CHARACTERISTICS 


Eee 
+) Sea 
lige 


8 
0.8 1.2 6 -2.0 
Veg ~ BASE VOLTAGE - VOLTS 


- mA 


———] 
ay 
eee SN CS 


== 


ete 
= 


a 
Semen; 


-15 mA l| 
--20 mA 


10 mA I 


> BASE VOLTAGE - VOLTS 


TYPICAL ELECTRICAL CHARACTERISTICS — 


PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


Veg (sat) - COLLECTOR SATURATION VOLTAGE - VOLTS 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT =~ 


atin A 
hee 


100°C 


-0.1 Ste 


° 
ES 
; ee Sey ae 
BE aneelll 
Palin Re Ril e aa 
mea 


-0.02 
“0.1. -1 10 ~~ =100 


Ic 7 COLLECTOR CURRENT - mA 
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o 
Ro 


- Veg (sat) - BASE SATURATION VOLTAGE - VOLTS 


a) 


BASE SATURATION VOLTAGE 


VERSUS COLLECTOR CURRENT 


Te fe 


So 


fed 
Tr | 
= 


Ic - COLLECTOR CURRENT - mA 


2N1983 - 2N1984 -2N1985 


NPN SMA 


LL SIGNAL TYPE 


DIFFUSED SILICON TRANSISTORS 


GENERAL DESCRIPTION - These transistors: 2N1983, 2N1984, and 2N1985, are 


double diffused silicon NPN transistors packaged in the popular JEDEC TO-5 outline. 


They are designed to provide high perfor mance in a wide range of small-signal appli- 
cations including AF and RF amplifiers, oscillators and special circuits requiring 


silicon performance and reliability. 


ABSOLUTE MAXIMUM RATINGS [ Note 1] 
Maximum Temperatures 
Storage Temperature | -65°C to +150°C 


Operating Junction Temperature +150°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature [ Note 2 & 3] 2.0 Watts 
at 100°C Case Temperature [ Note 2 & 3] 1.0 Watt 
at 25°C Ambient Temperature 0.6 Watt 


Maximum Voltages 


Vopo — Collector to Base Voltage | | 50 Volts 
Vo ER — Collector to Emitter Voltage (Ror < 102) [Note 4] 30 Volts 
Vor o7 — Collector to Emitter Voltage | 25 Volts 
V, o7 Emitter to Base Voltage 5.0 Volts 


EB 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 
Characteristic 


Non-Saturated Base Voltage 
Saturation Resistance _ 


High Frequency Current Gain 
f = 20 mc. 


Output Capacitance 
Collector Cutoff Current 
lopo(t 150°C) Collector Cutoff Current 


Voppr(sust) Collector to Emitter Sustaining 
Voltage (Pulsed) [ Note 4] 


E o(sust) Collector to Emitter Sustaining 
Voltage (Pulsed) _ [Note 4] 


Emitter Current 


PHYSICAL DIMENSIONS | 
in accordance with - 
JEDES (TO-5) outline: 


aie “| : Be 


NOTES: All'dimen inch 
| Leads are gold. slated’ vow 
Collector haatons connec! ted'to case .- 


Test Conditions 


Copyright 1961 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 
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FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semi- | 
conductor device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving 
pulsed or low duty cycle operation. 


(3) These ratings give a maximum junctiontemperature of 150°C and junction-to-case thermal 
resistance of 62.5°C/Watt (derating factor of 16 mW/°C). 


(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For 
more information send for Fairchild Publication APP-4. 


(5) Pulse conditions: length = 300 psec; duty cycle < 1%. 


SMALL SIGNAL 
CHARACTERISTICS (f = 1 kc) 2NI983 2NI9S84 2NI985 


Symbol Characteristic Min. Max. Min. Max. Units . Test Conditions 


hee | Current Gain 


Input Resistance 


Voltage Feedback Ratio 


Output Conductance 


Input Resistance 


Output Conductance 
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2N1986 « 2N1987 
NPN SWITCHES 


DIFFUSED SILICON PLANAR* TRANSISTORS 


GENERAL DESCRIPTION - The 2N1986 and 2N1987 are Double Diffused Silicon NPN Transistors 


packaged inthe JEDEC TO-5 outline. They are designed for high-speed switching, high-frequency PHYSICAL DIMENSIONS 
) ith 
amplifier applications, and may be used as core drivers, relay drivers, and pulse generators. ie oe) tine 


ABSOLUTE MAXIMUM RATINGS (Note 1) > | 37 p14 


"335 


‘Maximum Temperatures 


Storage Temperature _ =65°C to +150°C 008, 
Operating Junction Temperature +150°C Maximum plane 


.019 


Maximum Power Dissipation | 3 LEADS 
. oreo: 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 2.0 Watts 
at 100°C Case Temperature (Notes 2 and 3) 1.0 Watt ae 
- at 25°C Ambient Temperature | | 0.6 Watt 


Collector 


Maximum Voltages — 


. VoRo . Collector to Base Voltage | | 50 Volts . 
VoER - ' Collector to Emitter Voltage (Ror < 10) (Note 4) 40 Volts 

Vo EO . Collector to Emitter Voltage ; 25 Volts 
VEBo Emitter to Base Voltage | 5.0 Volts a 


Collector internally connected to case 
Package weight 1s 1.11 grams 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N1986 2N1987 
Min. Max. Min. .Max. Units 


Characteristic 


hop DC Pulse Current Gain (Note 5) 60 240 20 80 I, = 150mA Vop = 10 V 
ae DC Pulse Current Gain (Note 5) 60 20 I, = 30 mA Vop = 10 V 
Var {sat) Base Saturation Voltage 0.9 0.9 Volts In = 30 mA © I, = 3.0 mA 
Vo (sat) Collector Saturation Voltage | 0.6 0.6 Volts In = 30 mA In = 3.0 mA 
Vp (sat) Base Saturation Voltage 1.3 1.3 Volts I, = 150mA I, = 15 mA 
Vor (sat) Collector Saturation Voltage 1.5 1.5 Volts In = 150 mA In = 15 mA 
he, High Frequency Current Gain 2.0 2.0 | In = 50 mA Vor = 10 V 
({ = 20 MHz) _ : | | 
Coie Output PaRAC Hance 35 35 pF I. = Vop = 10 V 
loRO Collector Cutoff Current 5.0 : 5.0 LA I. = Vop = 30 V 
Topo (+150 C) Collector Cutoff Current 200 200 LA I, = Vos = 30 V 
BVano Collector Breakdown Voltage 40 40 Volts - In = 100 yA I, = 0 
V (sust) Collector to Emitter Sustaining Voltage (Note 4) 30 30 Volts I, = 100 mA R < 10 Q 
CER C BE — 
(pulsed) 
V (sust) Collector to Emitter Sustaining Voltage (Note 4) 25 25 Volts I, = 100 mA I = 0 
CEO C B 
(pulsed) : 
BVERO | Emitter Breakdown Voltage 5.0 a Volts In = 0 I, = 10 mA 


NOTES: Planar is a patented Fairchild process. 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

(3) These ratings give a maximum junction temperature of 150°C and junction-to-case thermal resistance of 62.5°C/Watt (derating factor of 16mW/°C). 
(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2, 
(5) Pulse conditions: Length = 300 usec; duty cycle < 1%. | 


atmiall= 
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2N1988 - 2N1989 
NPN HIGH-VOLTAGE 


DIFFUSED SILICON PLANAR* TRANSISTORS 


GENERAL DESCRIPTION - The 2N1988 and 2N1989 are double diffused silicon NPN transistors packaged in the popular 


JEDEC TO-5 configuration. They are characterized by high breakdown and sustaining voltages. They are designed for use PHYSICAL DIMENSIONS | 
in accordance with 
JEDEC (TO-5) outtine 


in AC and DC amplifiers ... RF amplifiers and oscillators ... servo amplifiers ... and as relay, core, and drum memory 


drivers. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


3 = 
e : . O19 DIA 
Maximum Temperatures 016 


Storage Temperature | -65°C to +150°C 
Operating Junction Temperature | +150°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 2.0 Watts 
at 100°C Case Temperature (Notes 2 & 3) 7 1.0 Watt 


at 25°C Ambient Temperature 0.6 Watt escheeeeeightisiivamerce 


Maximum Voltages 


Vv Collector to Base Voltage | 100 Volts 


CBO 
VoER Collector to Emitter Voltage Ror < 1022) (Note 4) 60 Volts 
VcEo Collector to Emitter Voltage 45 Volts 
VERO Emitter to Base Voltage | 5.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C) 


2N1988 -2N1989 
Characteristics Min. Max. Min. Max. Test Conditions 


DC Pulse Current Gain (Note 5) 35 


Base Saturation Voltage 


Q 
| 


al on 
wo Ww 


Collector Saturation Voltage 


High Frequency Current Gain 
(f = 20 MHz) 


Output Capacitance 


< 
Q 
ry 


QO 
vs) 


iS: 
Oo 

Topo Collector Cutoff Current 

Topo (ti50 C) Collector Cutoff Current 


V 


< < 
QQ 
bo 


< 
Q 
ow 


es) 
W 
3) 

iV 


CER (sust) Collector to Emitter Sustaining (Note 4): 


Voltage (pulsed) 


Vor o(sust) Collector to Emitter Sustaining (Note 4) 
Voltage (pulsed) . 


lop O Emitter Current 


< 
ty 
se) 


* Planar is a patented Fairchild process. 
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2N1988 © 2N1989 FAIRCHILD TRANSISTORS 


' SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 


2N1988 2N1989 
Symbol Characteristics Min, Max, Min. Max. Units Test Conditions 
hee Small Signal Current Gain 20 100 10 I, = 1.0 mA Vor = 5.0 V 
hi, Input Resistance 20 830 20 3830 ohms In = 1.0 mA Vop = 5.0 V 
ho Voltage Feedback Ratio 1.5 15 x10 I, = 10 mA Voy = 5.0 V 
hop Output Conductance 1.0 1.0 | jzmho Iu = 1.0 mA | VoR = 5.0 By . 
NOTES: 


1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

3. These ratings give a maximum junction temperature of 150°C and junction-to-case thermal resistance of 62.5°C/Watt (derating factor of 16 mW/°C). 
4. Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4, 

5. Pulse conditions: length = 300 sec; duty cycle <1%. 
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2N1990 
NPN NEON TUBE AND NIXIE® DRIVER 
DIFFUSED SILICON PLANAR® TRANSISTOR 


GENERAL DESCRIPTION - The 2N1990 is a double diffused silicon NPN transistor packaged in the popular JEDEC TO-5 out- 
line. The high breakdown voltage and low saturation voltage, plus diffused silicon performance and reliability, characterize PHYSICAL DIMENSIONS 


_ it as an ideal unit for neon tube and nixie driver applications. in accordance with 
pp. JEDEC (TO-5) outline 


370 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


i 
Pest a 
Maximum Temperatures 
eee 
v DIA 
Storage Temperature / =65°C to +150°C . 
Operating Junction Temperature +150°C Maximum yee’ 
Collector 
4s° , 
Maximum Power Dissipation \% 
| , wo 
Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 2.0 Watts prea doeae ese: 
at 100°C Case Temperature (Notes 2 & 3) 1.0 Watt Calera coma Woicion 
“ ‘ackage weight is 1.1 grams 
at 25°C Ambient Temperature 0.6 Watt 


Maximum Voltages 


VcRo Collector to Base Voltage 100 Volts 
EBO Emitter to Base Voltage 3.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic Test Conditions 


fis DC Pulse Current Gain (Note 4) 
Vip (sat) Base Saturation Voltage 1.0 Volts 
Vag (sat) Collector Saturation Voltage 0.5 Volts 
I Cutoff Current, Reverse Bias 10 LA 


CEX 
Io ex(tl 50°C) Cutoff Current, Reverse Bias 250 uA 


*Planar is a patented Fairchild process. 


NOTES: 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 

3, These ratings give a maximum junction temperature of 150°C and junction-to-case thermal resistance of 62.5°C/Watt (derating factor of 16 mW/°C). 
4, Pulse Conditions: length = 300 us ; duty cycle <1%. 


NIXIE ® _ Registered Trade Mark Burroughs Corporation. 
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2N1990 FAIRCHILD TRANSISTOR 


TRANSISTORIZED NIXIE ® INDICATOR 


NIXIE® TUBE 
TYPE 6844 A 
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a 2N2008 
NPN MEDIUM POWER AUDIO AMPLIFIER 


SILICON PLANAR* TRANSISTOR 
FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3114 


GENERAL DESCRIPTION- The Fairchild 2N2008 is an NPN silicon PLANAR transistor designed primarily for 
large-signal, medium-power audio applications. , 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures | . 
Storage Temperature ~65°C to 200°C 


Operating Junction Temperature 200°C Maximum 
3 LEADS 
Maximum Power Dissipation | 019 DIA. 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 3.0 Watts 


at 25°C Ambient Temperature (Notes 2 and 3) 0.8 Watt 


Maximum Voltages and Current 


VcRo Collector to Base Voltage 175 Volts 
Vero Collector to Emitter Voltage (Note 4) | 110 Volts 
VEBO Emitter to Base Voltage 8.0 Volts 
Io Collector Current 500 mA \% 
| .034 2. .045 
.028 029 
NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) Package weight is 1.1 grams 


Characteristic Min. Max. Unit Test Conditions 


< 


DC Pulse Current Gain 
DC Current Gain 
DC Current Gain 
Base Saturation Voltage 


< 


< 


Qaaaana 
Q 
3] 


Collector Saturation Voltage 


x a ar 
Ww 


Input Resistance (f = 1 kHz) 


<j 
Q 
Ww 


Input Resistance (f = 1 kHz) 
Output Conductance (f = 1 kHz) 
Output Conductance (f = 1 kHz) 
Voltage Feedback Ratio (f = 1 kHz) 
Voltage Feedback Ratio (f = 1 kHz) 
Small Signal Current Gain (f = 1 kHz) 
Small Signal Current Gain (f = 1 kHz) 
High Frequency Current Gain (f = 20MHz) 
Collector-Base Cutoff Current 

(150°C) Collector-Base Cutoff Current 
Output Capacitance (f = 1.0mc) 


< 
OQ 
w 


< 
Q 
w 


< 
Q 
se) 


o 
wo 


eal a a a ee ee 
Be eS SF 

<<< 

aaa 

Bf 


oO 
w 


100 
100 
10 

100 


= 10 
(pulsed) 


= 100 pA 


< 
Q 
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< 


Hoo oo oo BF 
a 
bd 


Collector to Base Breakdown Voltage 


= Pe te eet 


w 
rol fol 


Vero lsust) Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 


BVERBO Emitter to Base Breakdown VOnAge 


lon! 
Q 


E 


NOTES * Planar is a patented Fairchild process. 
(1) These ratings are limiting values aboveywhich the serviceability of any individual semiconductor device may be impaired. , 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58.3°C/watt (derating factor of 17.2mW/°C); 
junction-to-ambient thermal resistance of 219°C/watt (derating factor of 4.56mW/°C). 


(4) This rating refers toa high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-~4. 
(5) Pulse Conditions: length = 300psec; duty cycle = 1%. 
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2N2049 « 2N2645 
NPN LOW NOISE, HIGH GAIN 


DIFFUSED SILICON PLANAR" TRANSISTORS. 


GENERAL DESCRIPTION - The 2N2049 and 2N2645 are designedfor use in abroad range 
These 


transistors provide useful gain over more than five decades of collector current with low 


of amplifier and oscillator circuits where Planar performance is desirable. 
PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-18) outline 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


cutoff at one milliampere make them particularly suitable for low-level broad-band input 37014 
: 335505" 


leakage and very low noise. These characteristics together with a 35 megacycle alpha © 


stages such as TV camera preamplifiers, transducer preamplifiers, and null detectors. 


The very low corner (typically 220 Hz at 10 uA) substantially reduces 1/f noise in such 
applications as tape recorder preamplifiers, digital voltmeters, audio systems and servo seat 
amplifiers. . 3 LEADS 1.5 

The 2N2049 and 2N2645 are designed to meet the environmental requirements of D1EDMA. | | = 
MIL-S-19500 and reflect all of the process improvements resulting from the Minute Man 


Reliability Program for NPN Silicon Planar Transistors. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures ; 


Storage Temperature — 


Operating Junction Temperature 


-65°C to +300°C 
200°C Maximum 


NOTES: All dimensions in inches 
Leads are gold-plated Kovar® ‘ 
Lead No. 3 internally connected to case 


Maximum Power Dissipation 2N2645 2N2049 - i a cit al 
Total Dissipation at 25°C Case Temperature 1.8 Watts 3.0 Watts NOTES: All dimensions in inches 
(Notes 2 and 3) : Coliechir wiertaty contorted Weiee 
Total Dissipation at 100°C Case Temperature 1.0 Watt 1.7 Watts Package weight is 1.1 grams 
(Notes 2 and 3) | . 
Total Dissipation at 25°C. Ambient Temperature 0.5 Watt 0.8 Watt 
Maximum Voltages 
Veno Collector to Base Voltage 75 Volts 75 Volts 2N2049 2N2645 
V Collector to Emitter Voltage (R,,, <10Q) 50 Volts 50 Volts 
CER BE- 
(Note 4) 
VEBO Emitter to Base Voltage 7.0 Volts 7.0 Volts 


Characteristic Test Conditions 


0.1 mA 
0.1 mA 
0.0lmA 
0.1 mA 
150 mA 
0.1 mA 
0.01mA. 
10 mA 
10 mA 

mA 


<j 
Qa 
Bi 


Narrow-Band Noise Figure (Note 5) 

Narrow-Band Noise Figure (Note 6) _ 
. Broad-Band Noise Figure (Note 7) 

Narrow-Band Noise Figure (Note 8) 

DC Pulse Current Gain (Note 9) 

DC Current Gain 

DC Current Gain 

Base Saturation Voltage 


<<< < 
Ya aA a 
HE & 


< 
Q 
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< 
Q 
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Collector Saturation Voltage 
High Frequency Current Gain (f = 20 MHz) 
Output Capacitance 


= Soo 
OW & 


Input Capacitance 
Collector Cutoff Current 
Collector Cutoff Current 


2] 
0 


ee ee ee ee ee ee ee ee ee) 
Q 
10) 


AmMaAmMAAaNKAAAaAAAA AQ 


(150°C) 0 

0.1 mA 
100 mA 
(pulsed) 

= 0 


= 0. 


lopo 


mid <q << 
Q 
wy 


= 
FI 


Q 


- Collector to Base Breakdown Voltage > 


Lam) 


Q 
wv 


2) 
| 


(sust) Collector to Emitter Sustaining Voltage 
(Note 4) 


Emitter to Base Breakdown Voltage 


Emitter Cutoff Current 


aq 


(See notes on back page) *Planar is a patented Fairchild process. 
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TYPICAL COLLECTOR AND BASE CHARACTERISTICS 


| HIGH VOLTAGE REGION 
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* Single family characteristics on Transistor Curve Tracer 


PULSE DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


Nee — FORWARD CURRENT TRANSFER RATIO 


I, - COLLECTOR CURRENT ~ mA 


TYPICAL ELECTRICAL CHARACTERISTICS 


Nee -FORWARD CURRENT TRANSFER RATIO 


Ic - COLLECTOR CURRENT - mA Ic - COLLECTOR CURRENT - mA 


Ic — COLLECTOR CURRENT — mA 
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SATURATION REGION 
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Vee ~ COLLECTOR VOLTAGE - VOLTS 


PULSE DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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Ie -COLLECTOR CURRENT — mA Ie — COLLECTOR CURRENT — mA 


Ip COLLECTOR CURRENT —- mA 


Vce (sat) ~ COLLECTOR SATURATION VOLTAGE - VOLTS 
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Vee - BASE VOLTAGE - VOLTS 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


Tc — COLLECTOR CURRENT - mA 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 


- SOURCE RESISTANCE - OHMS 
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CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 
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AN BAND ee FIGURE 
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TYPICAL ELECTRICAL CHARACTERISTICS 


CONTOURS OF CONSTANT ~ 
NARROW BAND NOISE FIGURE 
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NOISE TELE VERSUS 


Veg ~ COLLECTOR VOLTAGE - VOLTS 
NF -NOISE FIGURE-dB 
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ALPHA CUTOFF FREQUENCY 
VERSUS COLLECTOR CURRENT 
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REVERSE BIAS VOLTAGE — VOLTS 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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INPUT AND OUTPUT CAPACITANCES — 
VERSUS REVERSE BIAS VOLTAGE 


Pere - Emitter Transition 
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+. Cone Output Capacitance a ee 
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LOWER LIMITING VOLTAGE a 
VERSUS SOURCE RESISTANCE 


Ico = :100mA 
Ki | [Pulse Width = =167 psec} 
' 1% Duty Cycle |]. 
|: 


(see Fairchild APP -4/ 2}: 
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_ FAIRCHILD TRANSISTORS 2N2049 ° 2N2645 
SMALL SIGNAL CHARACTERISTICS (f=1kHz) 


Characteristic . Min. Typ. Max. Units Test Conditions 


hy, -—«___+_ Input Resistance 84 27 34 Ohms In = 10 mA Vag = 5.0 V 
bob © es Output Conductance 0.1 0.17 0.5 umho In = 10 mA Vos = 5.0 V 
hes | Voltage Feedback Ratio | 1.25 5.0 x1074 I, = 10 mA Voy = 5.0 V 
hee Small Signal Current Gain 75 110 I, = 10 mA Vop = 5.0 V 
hi Input Resistance | 4.4 kOhms In = 1.0 mA Vor = 5.0 V 
h = Output Conductance 23.8 pzmho Io = 10 mA Vor = 5.0 V 
he _ Voltage Feedback Ratio | 7.3 | — xi074 I, = 10 mA Vop = 5.0 V 


TYPICAL COMMON EMITTER CHARACTERISTICS 
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CHARACTERISTICS RELATIVE TO VALUE AT T = 25°C 


CHARACTERISTICS RELATIVE TO VALUE AT I¢ = 1.0 mA 
CHARACTERISTICS RELATIVE TO VALUE AT Vog = 5.0 VOLTS 


oS 10 15 20 25 30 35 “100-60 0 50 00 = 150200 
Te — COLLECTOR CURRENT ~ mA Vee - COLLECTOR VOLTAGE — VOLTS Tj - JUNCTION TEMPERATURE - °C 


TYPICAL COMMON BASE CHARACTERISTICS 
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CHARACTERISTICS RELATIVE TO VALUE AT Vog= 5.0 VOLTS 


CHARACTERISTICS RELATIVE TO VALUE AT I, = 1.0 mA 
CHARACTERISTICS RELATIVE TO VALUE AT T= 25°C 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58.3°C/Watt (derating factor of 17.2 mW/°C) for the 2N2049 
and 97.2°C/Watt (derating factor of 10.3 mW/°C) for the 2N2645. | 


(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication, APP-4/2. 
(5) f = 10kHz;R, = 2k; Power Bandwidth of 2kHz. 

(6) f = 1kHz;R, = 2kQ; Power Bandwidth of 200 Hz. 

(7) R, = 10k; Power Bandwidth of 15.7kHzwith 3-dBpoints at 10 Hziand 10 kHz. 

(8) f = 100 Hz; Rg = 2kQ; Power Bandwidth of 20 Hz. | 


(9) Pulse Conditions: length = 300 us’ ; duty cycle = 1%. 
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- 2N2192 - 2N2192A- 2N2192B 
NPN HIGH-SPEED, HIGH-CURRENT SWITCHES 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N2297 


GENERAL DESCRIPTION - The Fairchild 2N2192, 2N2192A, and 2N2192B are NPN silicon PLANAR epitaxial transistors designed 


for use in high-speed, high-current switching applications. 


PHYSICAL DIMENSIONS _ 
in accordance with 
JEDEC (TO-5) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 

: -65°C to +300°C 
-65°C to +200°C 
300°C Maximum 


Storage Temperature 
Operating Junction Temperature 


Lead Temperature (Soldering, No Time Limit) 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 2.8 Watts 
at 100°C Case Temperature (Notes 2 and 3) 1.6 Watts 
at 25°C Ambient Temperature (Notes 2 and 3) 0.8 Watt 
Maximum Voltages and Current 
VoRo Collector to Base Voltage 60 Volts 
Vo EO Collector to Emitter Voltage (Note 4) 40 Volts 
VeRo Emitter to Base Voltage 5.0 Volts 
Ta Collector Current 1.0 Amp 
:028 a 
NOTES: Ali dimensions in inches. ¢ 
Leads are goid-piated kovar ; g 
- Collector internally corinected to case i 
Package weight is 1.10 grams Cy 
ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) * 
Symbol Characteristic Min. Max, Units Test Conditions 


DC Pulse Current Gain (Note 5) 
DC Current Gain 

DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Current Gain 

DC Pulse Current Gain (Note 5) 
DC Current Gain 

Collector Saturation Voltage 
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2N2192 
2N2192A 
2N2192B 


Collector Saturation Voltage 
Vor (sat) Collector Saturation Voltage 


Vag (sat) 


Nee 
Cob 
I Collector Cutoff Current 
I 


CBO 
cpo"! 50°C) Collector Cutoff Current 


LBO Emitter Cutoff Current 


BYcRO 
Vor o(sust) 


Vent on Ul onl on! 
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Base Saturation Voltage 


High Frequency Current Gain (f = 20 mc) 
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Output Capacitance (f = 1.0 mc) 
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= 100 vA 
25 mA 


Collector to Base Breakdown Voltage 
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Collector to Emitter Sustaining Voltage 


EBO 
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(Notes 4 and 5) 
Emitter to Base Breakdown Voltage 
Fall Time 
Rise Time 


Storage Time 


Copyright 1963 by Fairchild Semiconductor, a Division of Fairchild Camera and {nstrument Corporation. 
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(pulsed) 
=100 pA 
See Figure 1 


om! 
Q 


See Figure 1 
See Figure 1 


FAIR CHILM 


SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N2192+2N2192A+2N2192B 


-1V 


Vout 
Scope Input: 
R = 10 Meg 
C = 11.5 of 


= USeCc 
| ie = 20 nsec 
t = 20 nsec 


Rgen 7 502 


FIGURE 1 


NOTES: | 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 62.5°C/Watt (derating factor of 16mW/°C), junction-to- 
ambient thermal resistance of 219°C/Watt (derating factor of 4.56mW/°C). 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
(5) Pulse Conditions: length < 300 usec, duty cycle < 2%. | 


Fairchild cannot assume responsibility for use of any circuitry described. No circuit patent licenses are implied. 
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2N2193 - 2N2193A - 2N2193B 
NPN HIGH-SPEED HIGH-CURRENT SWITCHES 


SILICON PLANAR* EPITAXIAL TRANSISTORS 


FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3108 


PHYSICAL DIMENSIONS 
in accordance with 


GENERAL DESCRIPTION - The Fairchild 2N2193, 2N2193A, and 2N2193B are NPN silicon PLANAR epitaxial transistors 


designed for use in high-speed, high-current switching applications. JEDEC (TO-5) outline 
.370 
335 "335014. 
33m. -——_—+ 
ABSOLUTE MAXIMUM RATINGS (Note 1) ee 
.125 .260 
Maximum Temperatures .009 .240 
Bi baie 
Storage Temperature -65°C to +300°C Seatin 
Plane f 
Operating Junction Temperature -65°C to +200°C 
Lead Temperature (Soldering, No Time Limit) 300°C Maximum versie 
: DIA. 
.016 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 2.8 Watts 
at 100°C Case Temperature (Notes 2 and 3) 1.6 Watts 
at 25°C Ambient Temperature (Notes 2 and 3) . 0.8 Watt 


\ 7 Collector 
Maximum Voltages and Current 


Voso Collector to Base Voltage . 80 Volts 
Vero Collector to Emitter Voltage (Note 4) 50 Volts 
VeRO Emitter to Base Voitage : 8.0 Volts 
In Collector Current 1.0 Amp 028 


NOTES: Ail dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 1.1 grams 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


Symbol Characteristic ; Min. Max, Units Test Conditions 


DC Pulse Current Gain (Note 5) 
DC Current Gain 
DC Pulse Current Gain (Note 5) 

5°C) DC Current Gain 
DC Pulse Current Gain 
DC Pulse Current Gain 
DC Current Gain 
Collector Saturation Voltage 2N2193 
Collector Saturation Voltage 2N2193A 
Collector Saturation Voltage 2N2193B 
Base Saturation Voltage 
High Frequency Current Gain (f = 20 MHz) 
Output Capacitance (f = 1.0 MHz) 
Collector Cutoff Current 

Bo (150°C) Collector Cutoff Current 
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Vo Folsust) Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 


Emitter to Base Breakdown Voltage . : p= 100 nA 
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Emitter Cutoff Current 
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Collector to Base Breakdown Voltage 
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Fall Time See Figure 1 
Rise Time See Figure 1 


Storage Time See Figure 1 


(See notes on back page) | * Planar is a patented Fairchild process. 
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+15 V— Vout 
Scope Input: 
R = 10 Megohms 


C=11.5 pF 


10 
USeC 


20 nsec 
20 nsec 


tf 
Rgen 7502 


Ym od 
il 


FIGURE 1 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycie operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 62.5°C/watt (derating factor 
of 16 mW/°C); junction-to-ambient thermal resistance of 219°C/watt (derating factor of 4,56 mW/°C). 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4 
(5) Pulse Conditions: length < 300 usec: duty cycle < 2%. , 
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~ 2N2194 - 2N2194A -2N2194B 
NPN HIGH-SPEED, HIGH-CURRENT SWITCHES 


SILICON PLANAR EPITAXIAL TRANSISTORS 


FOR IMPROVED PERFORMANCE 


| | SEE FAIRCHILD 2N2297 
GENERAL DESCRIPTION - The Fairchild 2N2194, 2N2194A, and 2N2194B are NPN silicon PLANAR epitaxial 


transistors designed for use in high-speed, high-current switching applications. 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


_ Maximum Temperatures 


Storage Temperature 7 -65°C to +300°C 
Operating Junction Temperature ee eo % | sv — -65°C to +200°C 
Lead Temperature (Soldering, No Time Limit) | 300°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) . 2.8 Watts cane 
at 100°C Case Temperature (Notes 2 and 3) 1.6 Watts ote 


at 25°C Ambient Temperature (Notes 2 and3) . 0.8 Watt 


Maximum Voltages and Current 


Vcspo Collector to Base Voltage 2 60 Volts | NOTES: Alf dimensions in inches 

V CEO Collector to Emitter Voltage (Note 4) . 40 Volts Gcor hind onesie 
VERO Emitter to Base Voltage 3. 0 vos 

To Collector Current 1.0 Amp 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Characteristic in. Test Conditions 


< 
Q 
te 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Current Gain 

DC Pulse Current Gain (Note 5) 
Collector Saturation Voltage 2N2194 
Collector Saturation Voltage 2N2194A 
Collector Saturation Voltage 2N2194B 


Q 
3) 


aA AMAA Am 
mH 


Base Saturation Voltage 


High Frequency Current Gain (f = 20 mc) 


Q 
cs! 


Output Capacitance (f = 1mc) 


Q 
ey) 


. Collector Cutoff Current 
(150°C) Collector Cutoff Current 


Emitter Cutoff Current 


Q 
w 


<< < < < 
oe} 
w 


0 
100 yA 


Vero (sust) Collector to Emitter Sustaining Voltage 25 mA 
(Notes 4 and 5) (pulsed) 


100 yA 
Fall Time See Figure 1 


ep 
WO 


Collector to Base Breakdown Voltage 


oa a | 
ic 


Qaao8 ® moO 


— bet 
108) 


— 


ca] 
eH 


Q 


EBO Emitter to Base Breakdown Voltage 


Rise Time See Figure 1 


Storage Time . See Figure 1 
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NOTES: 


(1) These. ratings are limiting values above which the aeavideability ‘of any individual semiconductor device may be impaired. 
(2). These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 62.5°C/Watt (derating factor of 16 mW/°C: junction-to- 
. ambient thermal resistance of 219°C/Watt (derating factor of 4.56mW/°C). 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4, 
(5) Pulse Conditions: length <300 usec; duty cycle <2%. 


4+15V—f¢r V 


out 
; Vin Scope Input: 
. R = 10 Meg 
a ise C = 11.5 of 
t= 20 nsec 5129 


t= 20 nsec 


Ragen = 5022 


i 


FIGURE 1 
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- 2N2195 - 2N2195A - 2N2195B 
GENERAL PURPOSE AMPLIFIERS AND SWITCHES 


DIFFUSED SILICON PLANAR*EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION - The Fairchild 2N2195, 2N2195A, ‘and 2N2195B are NPN silicon PLANAR epitaxial FOR IMPROVED PERFORMANCE 
transistors designed for use in general purpose amplifier and switching applications. SEE FAIRCHILD 2N3110 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


‘Storage Temperature. | | a? = -65°C to +300°C 
_ Operating Junction Temperature te ee Ok | -65°C to +200°C 


Lead Temperature (Soldering, No Time Limit 300°C Maximum 


' Maximum Power Dissipation | 


Total Dissipation at 25°C Case Tempersture (Notes 2 and 3) 2.8 Watts 
- at 100°C Case Temperature (Notes 2 and 3) 1.6 Watts 
at 25°C Ambient Hempereture (Notes 2 and 3) 0.6 Watt 


Maximum Voltages and Current 


~ Vago Collector to Base Voltage Von act oe ; : | | 45 Volts 
V Collector to Emitter Voltage (Note 4) 4 = 25 Volts “NOTES: Al dimensions in inches 
CEO : ne " : , Leads are gold-plated Kovar® 
Vapo . Emitter to Base Voltage > | 5.0 Volts | a 
In Collector Current _ . ee ae: 1.0 Amp 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 
Characteristic | in. , i Test Conditions 


DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) a ; 
V p (sat) Collector Saturation Voltage _ 2N2195 - ; Volts 
V (sat) - Collector Saturation Voltage 2N2195A : Volts . 
Vop (sat) Collector Saturation Voltage 2N2195B ; ' Volts 
Var (sat) Base Saturation Voltage F Volts 
hee High Frequency Current Gain (f = 20 MHz) . 
Cc Output Capacitance (f = 1.0 MHz ) : pF 
I Collector Cutoff Current — nA 
Topo (150°C) Collector Cutoff Current oA 
TBO Emitter Cutoff Current nA 
BVapo Collector to Base Breakdown Voltage = 100 pA 


(sust) Collector to Emitter Sustaining Voltage = 25 mA 
(Notes 4 and 5) (pulsed) 


BV Emitter to Base Breakdown Voltage ; ; T= 100 pA 


23 a og 


i 
— 


avd 
oo! Eo 
secs 


obo 
CBO 


Q 
w 


ee eo ee 
Q 
8) 


Q mM Hm mo 
<<< < < 


0 


oo 
= 
w tx 

Ww 


VcEo 


rt 
Q 


EBO 


* Planar is a patented Fairchild process. 
NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 62.5°C/watt (derating factor 
of 16 mW/°C); junction-to-ambient thermal resistance of 292°C/watt (derating factor of 3.42 mW/°C). 


(4) Rating refers toa high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild: Publication APP-4/2. 
(5) Pulse Conditions: length < 300 us_ ; duty cycle < 2%. | 


FAIRCHILD 


SEMICONDUCTOR 


313 FAIRCHILD DRIVE, MOUNTAIN. VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


9-129 


GENERAL DESCRIPTION -The Fairchild 2N2205 and 2N2206 are NPN 
silicon PLANAR epitaxial transistors designed specifically for high-speed, 


low-power saturated switching applications. 


‘ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


Storage Temperature 
Operating Junction Temperature 


Lead Temperature (Soldering, 10 sec time limit) 
Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature 
(Notes 2 & 3) 


Total Dissipation at 25°C Ambient Temperature 
(Notes 2 & 3) 


Maximum Voltages and Current 


VcBo Collector to Base Voltage ; 
CEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 

Ia Collector Current 


-65°C to +300°C 
-65°C to +175°C 
+235°C 


1.0 Watt 


0.3 Watt 


25 Volts 

12 Volts 
3.0 Volts 
200 mA 


- 2N2205+2N2206 
NPN HIGH-SPEED SWITCHES 
DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N2368 * 2N2369 OR 2N2369A 


_ PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


_PHYSICAL DIMENSIONS 


- jn accordance with 
JEDEC (TO-46) outline - 


Seating 1— 
Plane’ 


3 LEADS 
me 
1 tgp gDIA. 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 0.36 gram 


NOTES: Alt dimensions in inches 
; Leads are gold-plated kovar 
Collector internally connected to.case 
Package weight is 0.43 gram 


2N2205 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Symbol Characteristic 
hor DC Current Gain 
Vez lsat) Base Saturation Voltage 
Voz (sat) Collector Saturation Voltage 
Vop(sat) Collector Saturation Voltage 
beg Small Signal Current Gain (f = 100 Mc) 
C Common-Base, Open-Circuit Output 
obo . 
Capacitance 
ToRo | Collector -Base Cutoff Current 
Tapolt 50°C) Collector-Base Cutoff Current 
Io EX Collector-Emitter Cutoff Current 
TBO Emitter Cutoff Current | 
| BVaRo .. . Collector to Base Breakdown Voltage 
| VocEO | Collector to Emitter Sustaining Orae 
(Notes 4 and 5) 
BVOC Emitter to Base Breakdown Voltage 
T. Storage Time (Note 6) 
f Turn On Time (Note 7) 
tore .. Turn Off Time (Note 7) 


(See notes on back page) 
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2N2205 
Min. Max. 
20 
0.7 0.9 
0.22 
0.35 
2.0 
6.0 
0.025 
15 
15 
100 
25 
12 
3.0 | 
25 
40 
75 
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2N2206. 
Min. Max. 
40 120 
0.7 0.9 
0.22 
0.35 
2.0 
6.0 
0.025 
15 
15 
100 
25 
12 
3.0 
35 
40 
715 


2N2206 
Units Test Conditions 
Io = 10mA Vor = 1.0 V 
Volts Io = 10mA I, = 1.0 mA 
Volts Io = 10mA I, = 1.0 mA 
Volts | In = 50 mA I, = 5.0 mA 
In = 10mA Vor = 10 V 
pf I; = 0 Vop = 10 V 
A I, = 0 Vop = 15 V 
pA- I. = 0 Vop = 15 V 
LA Vor = 10V VBE = 0.25V 
pA Ta = VEER = 3.0 V 
Volts I. = Ia = 100 pA 
Volts: I, = Ta = 10 mA 
| (pulsed) 
Volts I, = 0 I, = 100 pA 
nsec In & 10 mA, Tp 10 mA, Ing ~-10mA 
nsec. In © 10 mA, I, © 3.0mA, I, 5 & - -1.0mA 
nsec In 10 mA, 131 * = 3.0mA, In9 * ~-1.0mA 


Copyright 1963 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 
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NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 150°C/Watt (derating factor of 6. 7mW/°C); junction-to- 
ambient thermal resistance of 500°C/Watt (derating factor of 2.0mW/°C). 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
(5) Pulse Conditions: length <6 msec; duty cycle <30%. 


(6) See Fig. 1 for exact value of Io: In and I, 9° 
(7) See Fig. 2 for exact value of Iu; I, p> and I, o- 
890 
| | . PULSE 
O.1pf GENERATOR 
5002 22205 VOLTAGE 
| | (Vin) 
502 25002 , 910 
7 \INPUT WAVE FORM 
0.0025pf || 0. 0025uf| | 
VIN | | VouT | 
- °@ (NOTE 2) Vas. es = (NOTE 3) 
= ‘“ | OUTPUT ) 
Vepo 1IV Vec= 10V 
~Y (NOTE 1) | y —(NOTE 1) 


OUTPUT WAVE FORM 


NOTES: 


(1) With certain types of power supplies, it may be necessary to connect 25-y.f decoupling capacitors across the power-supply terminals for Voc and VaB° 
(2) Input voltage (Vin) obtained from a pulse generator having an output impedance of 50 ohms. Vin rise time <1 nsec; pulse duration >300 nsec, and duty factor <2%. 


(3) Input and output waveforms, shown above, monitored by means ofa sampling oscilloscope or other indicating device having risetime <0.5 nsec, input capacitance 
of probe <2.5 pf with shunt resistance > 1000 ohms. 


FIG. 1. CIRCUIT USED TO MEASURE STORAGE TIME (ts). 


'2N2205 


VIN 2N2206 ay, 0 
(NOTE 2) 
INPUT WAVE FORMS 
ton 
Vin = +20V 
Veg= —3.3V 
Vout 
(NOTE 3) 
toff 
OUTPUT WAVE FORMS 
NOTES: 


(1) With certain types of power supplies, it may be necessary to connect 25-yf decoupling capacitors across the power-supply terminals for Voc and VBB" 
(2) Input voltage (Vin) obtained from a pulse generator having an output impedance of 50 ohms. Vin rise time <1 nsec; pulse duration >300 nsec, and duty factor <2%. 


(3) Input and output waveforms, shown above, monitoredby means of asampling oscilloscope or other indicating device having rise time <0.5 nsec, input capacitance 
of probe <2.5 pf with shunt resistance >3000 ohms. 


FIG. 2. CIRCUIT USED TO MEASURE “TURN-ON” TIME (t..) AND “TURN-OFF” TIME (t+). 
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~2N2217 THROUGH 2N2222 
NPN HIGH-SPEED SWITCHES 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION - The Fairchild 2N2217 through 2N2222 are NPN Silicon | 

as : . : ae PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS 
Planar Epitaxial Transistors designed for high-speed switching at collector cur- i akcordance witli in: accordancswith 
rents up to 500 milliamperes. They feature useful beta over a wide range of JEDED (TO:26) Outline JEDEC (10-5)-outline 
collector current, low leakage currents, and low saturation voltages. For im- 


proved performance see Fairchild 2N3299, 2N3300, 2N3301, and 2N3302. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature -65°C to +200°C 
Operating Junction Temperature -65°C to +175°C 
2N2217 2N2220 OX as 
H P Di si i 2N2218 2N2221 ‘ Vis Lead No 3 
Maximum Power Dissipation 2N2219 °N2222 O46 VRP O48 
Total Dissipation at 25°C Case Temperature «3.0 Watts —-1.8 Watts Hoes a ve nang eres fabri 
at 25°C Ambient Temperature 0.8 Watt 0.5 Watt eke weet 


Maximum Voltages and Current | 
2N2220° 2N2221 - 2N2222 2N2217 - 2N2218 - 2N2219 


VoBo Collector to Base Voltage 60 Volts 
Vo EO Collector to Emitter Voltage (Note 4) 30 Volts 
VERO Emitter to Base Voltage 5.0 Volts 
Tn Collector Current 800 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N2217 2N2218 2N2219 
2N2220 2N2221 2N2222 | 
Characteristics Min. Max. Min. Max. Min. Max. Units Test Conditions 


DC Pulse Current Gain (Note 5) 20 
DC Pulse Current Gain (Note 5) 10 
DC Current Gain 17 
DC Current Gain 12 
DC Current Gain 

DC Pulse Current Gain (Note 5) 


Collector Saturation Voltage 
(pulsed, Note 5) 


Collector Saturation Voltage 
(pulsed, Note 5) 


Base Saturation Voltage 
(pulsed, Note 5) 


Base Saturation Voltage 
(pulsed, Note 5) 


High Frequency Current Gain 
(f£ = 100 Mc) 


Gain-Bandwidth Product 
(f = 100 Mc) 


_ Additional Electrical Characteristics on page 2 Copyright 1963, 1965 Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Topo (150°C) 


TBO 


NOTES: 


2N2217 
2N2220 
2N2218 
2N2221 


Characteristics Min. Max, 


Collector Cutoff Current 
Collector Cutoff Current . 
Emitter Cutoff Current 
Output Capacitance 


Real Part of Common-Emitter, High-Frequency 
Input Impedance (f = 300 Mc) ! 


Collector to Base Breakdown Voltage 


Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 


Emitter to Base Breakdown Voltage 


FAIRCHILD TRANSISTORS 2N2217 THROUGH 2N2222 


2N2219 
2N2222 


Min. Max. Units Test Conditions 


‘(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. . 


(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 50°C/Watt (derating factor of 20 mW/°C); junction-to- 
ambient thermal resistance of 188°C/Watt (derating factor of 5.33 mW/°C) for the 2N2217, 2N2218, and 2N2219. For the 2N2220, 2N2221, and 2N2222 junction- 
to-case thermal resistance of 83.5°C/Watt (derating factor of 12 mW/°C); junction-to-ambient thermal resistance of 300°C/Watt (derating factor of 3.33 mW/°C). 


(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4, 
(5) Pulse Conditions: length = 300 usec; duty cycle < 2%. | : 
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-2N2218A- 2N2219A -2N2221A-2N2222A_ 
NPN HIGH SPEED SWITCHES | 


DIFFUSED SILICON PLANAR’ EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION - These Fairchild devices are NPN silicon PLANAR epitaxial Se es a 
transistors designed for high-speed switching at collector currents up to500mA. Theyfeature | PHYSICAL DIMENSIONS 
useful beta over a wide range of collector current, low leakage currents, and low saturation salen 
voltages. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 


Storage Temperature | | -65°C to +200°C 
Operating Junction Temperature +175°C Maximum 
Maximum Power Dissipation 2N2218A 2N2221A 
2N2219A  2N2222A 7 
Total Dissipation at 25°C Case Temperature _— (Notes 2 & 3) 3.0 Watts 1.8 Watt » eee 


at 25°C Ambient Temperature (Notes 2 & 3) 0.8 Watt 0.5 Watt 


Maximum Voltages and Current 


NOTES: Alt dimensions in inches 


Vepo Collector to Base Voltage | 75 Volts | Let Ser cee wen 
VcEKo Collector to Emitter Voltage (Note 4) 40 Volts 

VEBO Emitter to Base Voltage 6.0 Volts 

Ty Collector Current 800 mA 2N2218A © 2N2219A 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-18) outline 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N2218A 2N2219A 
2N2221A 2N2222A 


230 pip 
Characteristic Min. Max. Min. Max. Units Test Conditions 


.209 
DC Current Gain 
DC Current Gain 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

hy pl-55°C) DC Pulse Current Gain (Note 5) 

FE DC Pulse Current Gain (Note 5) 


Vop (sat) Collector Saturation Voltage 
(Pulsed, Note 5) 


Vor (sat) Collector Saturation Voltage 
(Pulsed, Note 5) 


. 


Seating 


aaqaqaadand 


lo] 


ol 


NOTES: All dimenstons in inches 
Leads are gold-plated Kovar® 
Lead No. 3 internally connected to case 
Package weight is 0.44 gram 


Vp (sat) Base Saturation Voltage 
(Pulsed, Note 5) 


Ver !sat) Base Saturation Voltage 
(Pulsed, Note 5) 


h 


fe High Frequency Current Gain 


(f = 100 MHz) 


fp Gain-Bandwidth Product 
(f = 100 MHz) 


2N2221A ¢ 2N2222A 


Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process. 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N2218A 2N2219A 
| 2N2221A 2N2222A . 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 
loex oe Collector Reverse Current 10 10 nA VEB = 3.0 V Vor = 60 i 
lupo | _ Collector Reverse Current 10 10 nA I, = 0 Vos = 60V 
Topo (+150°C) Collector Reverse Current 10 10 pA I, = 0 Vop = 60V 
TBO Base Current 10 10 nA Tn = 0 Veep = 3.0V 
Cc _ Common Base, Open Circuit 8.0 8.0 pF I = 0 V = 10V 
obo Output Capacitance (f = 100 kHz) 7 
Cibo Common Base, Open Circuit 25 95 pF In = 0 Vip = 0.5V 
| Input Capacitance (f = 100 kHz) 
Re(h, ,) Real Part of Common- 60 60 Ohms I, = 20 mA Vo, = 20V 
Emitter High Frequency 
Input Impedance (f = 300 MHz) 
BVapno ‘Collector to Base Breakdown 75 75 Volts To = 10 pA * = 0 
Voltage | “ig 
BVaro Collector to Emitter Break- 40 40 Volts To = 10 mA In = 0 
| down Voltage (Notes 4 & 5) | a 
BVEBO Emitter to Base Breakdown | 6.0 6.0 Volts In = 0 I, = 10 uA 
| Voltage | 
i _ Base Current _ 20 20 «nA Vpp = 3.0 V Vog = 60V 
ty . Turn-on Delay Time 10 10 ns Tog = 150 mA Voc = 30V 
| | Toi = 15 mh Vp lott) =0.5 V 
t. Rise Time 25 25 ns Tag = 150 mA Voc = 30V 
Ini = 15 mA, Vp ff) =0.5V 
t. Storage Time 225 225 ns lag = 150 mA Vac = 30V 
T31 = 15 mA, In =15 mA | 
t. Fall Time 60 60 ns lug = 150 mA Vac = 30V 
Ini = 15 mA, Ino = 15mA | 
Ta Active Region Time Constant 2.9 2.0 ns To = 150 mA Vor = 30V_ 
ric, Collector Base Time Constant 150 150 ps To = 20 mA Vor = 20V 
(f = 31.8 MHz) | 
NF Noise Figure (f = 1.0 kHz) 4.0 4.0 In = 100 pA Vor = 10V 
R, = 1.0 k2 BW = 1.0Hz 
SMALL SIGNAL CHARACTERISTICS (f =1 kHz) 
2N2218A 2N2219A 
| 2N2221A 2N2222A | 
SYMBOL CHARACTERISTIC. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 
hie Input Resistance _ 1.0 3.5 2.0 80 k2 I, = 10 mA Vop = 10V 
0.2 1.0 0.25 1.25 kQ Io = 10 mA Vop = 10V 
hoe ‘Output Conductance 3.0 15 5.0 35 umhos I, = 1.0 mA Vop = 10V 
10 100 25 200 =umhbhos Io = 10 mA Vos = 10V 
ee Voltage Feedback Ratio 500 800 xio° In = 1.0 mA Vop = 10V 
250 400 x10° 1, = 10 mA Vog = 10V_ 
h Forward Current Transfer 30 150 50 300 I, = 1.0 mA V,, = 10V 
Ratio , C cB * 
50 300 75 375 In = 10 mA Vos = 10V 


NOTES: 
(1). These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2). These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 50°C /Watt (derating factor of 20mW/°C); junction-to-ambient 
thermal resistance of 188°C/Watt (derating factor of 5.33 mW/°C) for the 2N2218A and 2N2219A. For the 2N2221A and 2N2222A, junction-to-case thermal resistance 


of 83.5°C/Watt (derating factor of 12 mW/°C; junction-to-ambient thermal resistance of 300°C /Watt (derating factor of 3.33 mW/ °C), 
(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 


(5 


ZT Nee 


Pulse Conditions: length = 300 us_ ; duty cycle = 1%. 
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2N2297 
NPN HIGH-CURRENT GENERAL PURPOSE TYPE 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


The 2N2297 is an NPN double-diffused silicon PLANAR epitaxial transistor with very low satura- 
tion resistance, high current capabilities, typical gain-bandwidth product of 90 megacycles, low 
C.r and low leakage currents. 


This transistor is designed for use in high-performance dc-dc converters, oscillators, high current Sa Celerant 
memory drivers and computer clock distribution circuits. The 2N2297 is suitable in particular for | a JEDEC (TO-5) outline 


output stages of servo amplifiers and transceivers where several watts output at high efficiency 
is required. 


a Ow + 


305 


The 2N2297 is designed to meet the environmental requirements of MIL-S-19500. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


Storage Temperature —65°C to +300°C 
Operating Junction Temperature | 200°C Maximum 
Lead Temperature (Soldering, no time limit 300°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 5.0 Watts 
at 100°C Case Temperature [Notes 2 and 3] 2.8 Watts ei a a he 
at 25°C Ambient Temperature [Notes 2 and 3] 0.8 Watt Barone apiece Ue 
Maximum Voltages and Current 
Vcso Collector to Base Voltage 80 Volts 
Vceo Collector to Emitter Voltage [Note 4] 35 Volts 
Veso Emitter to Base Voltage 7.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 


hee DC Pulse Current Gain [Note 5] 40 55 120 le =150mA Ve=10V 
Vce (Sat) Collector Saturation Voltage 0.15 0.2 l=150mA t;=15mA 
Vee (sat) Collector Saturation Voltage [Note 6] 0.8 1.0 V le = 1000 mA I;= 100 mA 
Vi (sat) Base Saturation Voltage 4 16 lc = 1000 mA 1;=100mA 
lcBo Collector Cutoff Current : =O Ves = 60 V 
leBo Emitter Cutoff Current le =O Vis = 5.0V 
BV cso Collector to Base Breakdown Voltage t=O le = 100 pA 


Veto (sust) Collector to Emitter Sustaining | lI; =O le = 30 mA 
Voltage [Notes 4 and 5] | 7 (pulsed) 


Copyright 1964 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on aplications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 35°C/watt (derating factor of 28.6 
mW/°C); junction-to-ambient thermal resistance of 218°C/watt (derating factor of 4.6 mW/°C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5) Pulse Conditions: length = 300 usec; duty cycle <1%. 

(6) Measured at a point on the leads < 4 inch from the seating plane of transitor case. 


AIF RCHILD 
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2N2297 FAIRCHILD TRANSISTORS 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS | 
Hee DC Pulse Current Gain [Note 5] 30 50 lc=10mA Vae=10V 
hee DC Pulse Current Gain [Note 5] 15 30 Ilc=1.0A Ve = 10V 
Iceo (150°C) Collector Cutoff Current 0.2 10 LA Vcs = 60 V Ek= 

f; Gain Bandwidth Product (f = 20 mc) 60 95 mc lc = 50 mA Ve = 10V 
Css - Output Capacitance 8.0 12 pf Vee = 10 V Ik =O 
Ce Emitter Transition Capacitance 7 53 80 pf = Ve=O5V  Ite=O0 
BVeso Emitter to Base Breakdown Voltage 7.0 Volts  lz=100HA lk =0 
rC. | Collector to Base Time Constant (f = 4 mc) 800 psec lc = 10 mA Vos = 10V 
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* Single family characteristics on Transistor Curve Tracer 
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hee - FORWARD CURRENT TRANSFER RATIO SWITCHING TIMES -nsec - 


CAPACITANCE - pf 


FAIRCHILD TRANSISTORS 2N2297 


TYPICAL ELECTRICAL CHARACTERISTICS* 


SWITCHING TIMES VS. 
COLLECTOR CURRENT 


SWITCHING TIMES VERSUS 
PULSE WIDTH 
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PULSE WIDTH - psec 


PULSED DC CURRENT GAIN 
VS. “TILE CURRENT 


PULSED DC CURRENT GAIN 
VS. TEMPERATURE 
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ae COLLECTOR CURRENT - mA Tj - JUNCTION TEMPERATURE - °C 


INPUT AND OUTPUT CAPACITANCE 


COLLECTOR-BASE DIODE REVERSE 
VERSUS REVERSE BIAS VOLTAGE 


CURRENT VERSUS TEMPERATURE 
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SWITCHING TIMES 
VS. TEMPERATURE 
700 


icin cana 
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Ig. ne 5mA 


SWITCHING TIMES ~ nsec 


Ty ~ AMBIENT TEMPERATURE — °C 


COLLECTOR SATURATION VOLTAGE 
VS. COLLECTOR CURRENT (VOLTAGE 
AVERAGED OVER 10 ws PULSE WIDTH) 
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2N2297 FAIRCHILD TRANSISTORS 


SMALL SIGNAL CHARACTERISTICS (f =1 KC) 


CHARACTERISTIC TYP. 
Input Resistance 26 
6 

Voltage Feedback Ratio 0.5 
0.7 

Small Signal Current Gain 60 
70 

Output Conductance 0.09 
0.17 

Input Resistance 1.3 
Voltage Feedback Ratio 1.0 
Output Conductance 3.5 


UNITS 


Ohms 
Ohms 
x10“ 
x10* 


_pmbho 


umho 


K ohms 


x10* 
pmho 


TEST CONDITIONS 


lc = 10mA 
lc = 5.0 mA 
lc = 10mA 
Ic = 5.0 mA 
lc = 1.0mA 
lc = 5.0mA 
le = 1.0 mA 
Ic = 5.0 mA 
lc = 1.0mA 
lc = 1.0mA 
le = 1.0mA 


Vos = 5.0 V 
Ves = 10V 
Vcs = 5.0 V 
Ves = 10V 
Vee = 5.0 V 
Vee = 10V 
Vce = 5.0V 
Ves = 10V 
Vee = 5.0 V 
Vee = 5.0V 
Vee = 5.0 V 


TYPICAL COMMON EMITTER CHARACTERISTICS 
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Vce — COLLECTOR VOLTAGE — VOLTS 


I, - COLLECTOR CURRENT - mA Tj ~ JUNCTION TEMPERATURE - °C 


27 MEGACYCLE CITIZENS BAND OUTPUT STAGE | 


TYPICAL OUTPUT WITH 12 VOLT SUPPLY=1.3 WATTS 


O+I12V 
2N2297 
» OK 


NOTES: 
> NO HEAT SINK REQUIRED 
RF INPUT: 300 mW 
DC INPUT: 150 mA at I2V (typically) 
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FAIRCHILD TRANSISTORS 2N2297 


ONE AMPERE SWITCHING CIRCUIT 


iy as pee oy oe O+10V O+50V 


| pf 
2N2297 
,___DRIVER STAGE | = 
NOTES: 
Ton — 75 nsec (typical) 
Toff — 150 nsec (typical) 
RF CHARACTERISTICS 
SYMBOL CHARACTERISTIC TYPICAL VALUE TEST CONDITIONS 
Po Power Gain (f = 30 mc) 16 db Ig = 20mA Vee = 20V 
u] Oscillator Efficiency (f = 70 mc) 28% lc =50mA Vee =20V 


INPUT AND OUTPUT PULSES 


0.5 V/cm INPUT PULSE 
20 V/cm OUTPUT PULSE 


200 nsec/cm 
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2N2303 
PNP MEDIUM FREQUENCY AMPLIFIER 


DIFFUSED SILICON TRANSISTOR | 


GENERAL DESCRIPTION - This PNP double diffused silicon transistor is designed primarily for use in high per- 


formance medium frequency amplifier applications. PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


370 
' 335 DIA 


15 


Maximum Temperatures 


Storage Temperature - ; | | -65°C to +200°C 
Operating Junction Temperature | 175°C Maximum 


Maximum Power Dissipation 


200-44 
Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 2.0 Watts ee a 
at 100°C Case Temperature ' (Notes 2 & 3) | 1.0 Watt (IN 


at 25°C Ambient Temperature - 0.6 Watt 


Colfector 
lead No 3 


Maximum Voltages 


Vcsno Collector to Base Voltage . -50 Volts NOTES. Al somension : mene 

Vo ER Collector to Emitter Voltage (Ror < 102) (Note 4) ~ -50 Volts | Clic ately comecte ale 
Voro Collector to Emitter Voltage (Note 4) | -35 Volts. -= 

VERO Emitter to Base Voltage . _ -5.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


+t FACT 


Subgroup Characteristic ax, | Test Conditions 


a 
bi 


DC Pulse Current Gain (Note 5) 
_DC Pulse Current Gain (Note 5) 


< 
OQ 
co | 


Base Saturation Voltage 


Collector Saturation Voltage 
Small Signal Current Gain (f = 20 mc) 
Output Capacitance 
Collector Cutoff Current 
Topo (t50°C) Collector Cutoff Current 
Vor (sust) Collector to Emitter Sustaining Voltage (pulsed) 
Voro(sust) Collector to Emitter Sustaining Voltage (pulsed) * 


"o6€°#8 
<o wo 


i 
< 

Q 
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tt 
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Q 
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Q 
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+NOTE: These Numerals Apply to the Fairchild FACT Program. 
*NOTE: FACT Program End-Point Measurement Parameter. 


Copyright 1962 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 


NOTES: 


.. These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. ~ 
. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations, 


. Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP -4, 


1 
2 
3. These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 75°C/Watt (derating factor of 13.3 mW/°C). 
4 
5. Pulse Conditions: length = 300 usec; duty cycle = 1%. 


FAIRCHILD 


. : | SEMICONDUCTOR. 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


9-144 


" Ig - COLLECTOR CURRENT - mA 
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COLLECTOR CURRENT - mA 
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Nee — FORWARD CURRENT TRANSFER RATIO 
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TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 


HIGH VOLTAGE 


— COLLECTOR CHARACTERISTICS 
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I, — COLLECTOR CURRENT — mA 


_. SATURATION REGION 


COLLECTOR CHARACTERISTICS 
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BASE CHARACTERISTICS 
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*Single family characteristics on Transistor Curve Tracer. 
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Ngg- SMALL SIGNAL FORWARD CURRENT TRANSFER RATIO 
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2N2351 - 2N2351A 
NPN HIGH-SPEED, HIGH-CURRENT SWITCHES 


SILICON PLANAR EPITAXIAL TRANSISTORS | 


FOR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N3108, 2N3110 


GENERAL DESCRIPTION - The Fairchild 2N2351 and 2N2351A are NPN silicon PLANAR replete transistors designed 
primarily for use in high speed high current switching applications. 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO- 46) outline | 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures | ; : “ag 1% py ME t 2 a 
Storage Temperature : . -65°C to +300°C pet FANE + Ee Eke MAX. 
Operating Junction Temperature -~65°C to +200°C ; ape Gl Mn ot 
Lead Temperature (Soldering, no time limit) 300°C Maximum : 808 DA lil | 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature . (Notes 2 and 3) . 5.0 Watts 
at 100°C Case Temperature (Notes 2 and 3) 2.85 Watts 
at 25°C Ambient Temperature (Notes 2 and 3) 0.4 Watt 
Maximum Voltages and Current | | ar ener S =a \— collector 
~bead No. 3: 
Vopo Collector to Base Voltage 80 Volts 
VcEro Collector to Emitter Voltage (Note 4) ‘ é . 50 Volts . ; _NOTES: dasteete telaidesteg (var 
Y eines Emitter to Base Voltage . 8.0 Volts : ee internally-connected to case 
Tn Collector Current . 1.0 Amp 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 
2N2351 2N2351A 


Characteristic Min. Max. Min. Max. Units - Test Conditions 

EE DC Pulse Current Gain | (Note 5) 40 120 40 120 I, = 150mA Vgp = 10 V 

her DC Pulse Current Gain (Note 5) —_ 30 | 30 Io = 150 mA Vor = 1.0 V 

hor DC Current Gain 30 | 30 In = 10 mA Vor = 10 V 

her DC Pulse Current Gain . - (Note 5) 20 20 To = 500 mA Vor = 10 V 

hypp(-55°C) DC Current Gain 20 20 To = 10 ci Vor = 10 V 

hop DC Pulse Current Gain (Note 5) 15 15 In = 10A Vor = 10 V 

her DC Current Gain 15 15 In = 0.1 mA Vor = 10 V 

Vop(sat) Collector Saturation Voltage 0.35 0.25 — Volts In = 150 mA I, = 15 mA 

Vp (sat) Base Saturation Voltage 1.3 1.3 Volts In = 150 mA I, = 15 mA 

he , High Frequency Current Gain (f = 20 me) . 2.5 2.9 Ia = 50 mA Vor = 5.0 V 
IoBo Collector Cutoff Current 10 10 nA Vop= 60 V I, = 0 

Topo (150°C) Collector Cutoff Current 25 25 LA Vop= 60 V In = 0 

TBO Emitter Cutoff Current | . 50 50 nA VeR= 5.0 V Ta = 0 

Cc a Output Capacitance (f = 1.0 mc) . 20 20 pf Vop= 10 V I, = 0 

™ Base Stored Charge : . 2.1 2.1 Sec See Figure I 

BVopo Collector to Base Breakdown Voltage | 80 80 Volts Io = 100 uA I. = 0 

Vo Eo 'sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 50 50 Volts In = 25 mA I, = 

© (Pulsed) 
BV p30 Emitter to Base Breakdown Voltage 8.0 8.0 Volts Ip = 100HA I, = 0 
FAIRCHILD 
SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 | A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 35° C/Watt (derating factor of 28.5 mW/°C); junction-to- 
ambient thermal resistance of 438°C /Watt (derating factor of 2.3 mW/°C). 


(4) This rating refers toa high- -current point where collector-to-emitter vonage is lowest. For more information send for Fairchild Publication APP-4. 
(5) Pulse Conditions: length < 300 usec; duty cycle < 2%. 


Oo +10 V 


~ Mercury Relay a 
Break Before Make —s 200 


CC 


l | a D Vout 
| | Pe ee Scope Impedance = 10 Meg. 
a | aa 11.5 pf 
| 7 750 Q ) 
Scope Rise Time = 15 ns 
_ ‘Kephntindese | 
50Q 50Q 


50 % Vec= 10V 


VcE(SAT] 


Vin = Input rise and fall time is fast 
enough so that doubling its value 


does not change the reading 


: aa | within the required accuracy 
_ —.2 ms | | 


FIGURE 1 
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2N2368 ° 2N2369 
NPN HIGH FREQUENCY SATURATED SWITCHING TYPE. 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS - 


GENERAL DESCRIPTION- The 2N2368 and 2N2369 are NPN silicon Planar epitaxial transistors | ; 
designed specifically for high-speed saturated switching applications in the 50-100 MHz range at PHYSI Cc AL : DIMEN a ON S 
current levels from 100 microamps to 100 milliamps. They are suitable for most satellite and : in accordance with - 
conventional, small signal, RF and digital type circuits. | me =—Sss«SEDEC (TO-18) outline 


A typical gain bandwidth product of 650 MHz , typical T of 6ns and Cobo of 4pF maximum along 


with Planar structure give high performance and proven reliability. 


These transistors are designed to meet the environmental requirements of MIL-S-19500. 
| Seating 1 - 


ABSOLUTE MAXIMUM RATINGS (Note 1) , Plane 


Maximum Temperatures 


Storage Temperature -65°C to +200°C 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, No Time Limit) | 300°C Maximum 


oie \ Collector — 


Maximum Power Dissipation 


Total Dissipation at 25° Cc Case Temperature (Notes 2 and 3) | 1.2 Watts UN 
at 100°C Case Temperature (Notes 2 and 3) : 0.68 Watt | : see . 
at 25°C Ambient Temperature (Notes 2 and 3) 0.36 Watt vee 
Maximum Voltages and Current =, | Fee ee ee ie 

Collector internally connected to case: 

VcBo Collector to Base Voltage | | 40 Volts Raine aici i 

Vors Collector to Emitter Voltage : | 40 Volts | 

Vero Collector to Emitter Voltage ' (Note 4) 15 Volts 

VERO Emitter to Base Voltage | 4.5 Volts 

Io “ Collector Current (10 psec pulse) 500 mA 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N2368 2N2369 | | | 
Characteristic -. Min. Typ. Max. Min. Typ. Max. Units Test Conditions 
DC Pulse Current Gain (Note 5) 20 60 - 40 | A V,; 1.0 V 
DC Pulse Current Gain (Note 5) 10 20 . 2.0 V 
bpp (-55°C) DC Pulse Current Gain (Note 5) 10 20 | : 1.0 V 
Var (sat) | Base Saturation Voltage | 0.7 0.75 0.85 0.7 0.75 0.85 Volts. -1.0 mA 
V pn (sat) Collector Saturation Voltage 0.2 0.25 0.2 0.25 Volts 1.0 mA | 


Additional Electrical Characteristics on page 2 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance ‘ot 146°C/Watt (derating factor of 6. 85 mWw/°C); junction- -to- 
ambient thermal resistance of 486°C/Watt (derating factor of 2.06 mW/°C). 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild paelesdon APP-4. 
(5) Pulse Conditions; length = 300 psec; duty cycle < 2%, 
(6) Measured on Sampling Scope. PW > 200 nsec. . -. * Planar is a patented Fairchild process. 


FAIRCHILD 
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Ie - COLLECTOR CURRENT 


T, - COLLECTOR CURRENT ~ mA 


' ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N2368 2N2369 
Characteristic Min. Typ. Max. Min. Typ. Max. 


High Frequency Current Gain (f=100 MHz) 4.0 
Open Circuit Output Capacitance 
Collector Cutoff Current 

Topo (t50 C) Collector Cutoff Current 


BVoBo 


BVors 
Vero !sust) '. Collector to Emitter Sustaining Voltage 15 
(Notes 4 and 5) 


Emitter to Base Breakdown Voltage 4.5 


Collector to Base Breakdown Voltage 40 
Collector to Emitter Breakdown Voltage 40 


Charge Storage Time Constant (Note 6) 
(see Figure 1) 


_ Turn On Time (see Figure 2) 
Turn Off. Time (see Figure 2) 


TYPICAL ELECTRICAL CHARACTERISTICS 
HIGH VOLTAGE SATURATION REGION 


COLLECTOR CHARACTERISTICS* COLLECTOR ie , BASE CHARACTERISTICS* 
300 300 
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2N2369A 


NPN HIGH-SPEED SATURATED SWITCH 


HIGH SPEED - - +, = 13 ns (MAX) AT 10 mA 
--t,, = 12 ns (MAX) AT 10 mA 
- - tog = 18 ns (MAX) AT 10 mA 
MEDIUM VOLTAGE - - LV.-4 = 15 V (MIN) 
HIGH FREQUENCY - - f, = 500 MHz (MIN) AT 10 mA 
LOW CAPACITANCE - -C,,,, = 4.0 pF (MAX) AT 5.0 V 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 
at 100°C Case Temperature 
at 25°C Ambient Temperature 


Maximum Voltages and Current 


Vero Collector to Base Voltage 

Voes Collector to Emitter Voltage 

Vero Collector to Emitter Voltage (Note 4) 
Veo Emitter to Base Voltage 

lo Collector Current (10 us Pulse) 

Io DC Collector Current 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL ~~ CHARACTERISTICS 


hee - DC Pulse Current Gain (Note 5) 

he-(—55°C) DC Pulse Current Gain (Note 5) 

Vecsat) .-~-—»-«éBasse Saturation Voltage 

Vee(sat) Base Saturation Voltage (—55°C to +125°C) 
BE(sat) Base Saturation Voltage 

Vee (sat) Base Saturation Voltage 

VoE(sat) Collector Saturation Voltage (+4-125°C) 
CES Collector Reverse Current 
logo(+150°C). Collector Cutoff Current 

BVces Collector to Emitter Breakdown Voltage 
BVcR9 Collector to Base Breakdown Voltage 


Vee \sus) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 


BV 26 Emitter to Base Breakdown Voltage 


NOTES: 


DIFFUSED SILICON PLANAR*™ EPITAXIAL TRANSISTOR 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


ae 


030 
MAX. 


i : 
—65°C to +200°C mae 


200°C Maximum 
300°C Maximum 


1.2 Watts 
0.68 Watt 
0.36 Watt 


40 Volts 
40 Volts 
15 Volts 
4.5 Volts 


500 mA 
NOTES: All dimensions in inches 


200 mA Leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 0.44 gram 


MAX. TEST CONDITIONS 


Vee = 1.0V 
Veg = 0.35 V 
I, = 1.0mA 
Ip = 1.0 mA 
I; = 3.0 mA 
I, =10mA 
I, = 1.0 mA 
Veg = 20V 
Vog = 20V 
Vez = 0 
I. =0 

pe = 10 mA (pulsed) |, = 0 

I: = 104A IL =0 


*Planar is a patented Fairchild process. 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/watt (derating factor of 6.85 mW/°C).: Junction to ambient 


thermal resistance of 486°C/watt (derating factor of 2.06 mW/°C). 


(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 


(5) Pulse Conditions: length = 300 ws; duty cycle < 2%. 
(6) See switching circuits for exact values of Ic, Isi, and Jez. 
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CHARACTERISTICS 


DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

Collector Saturation Voltage 

Collector Saturation Voltage 

Collector Saturation Voltage 

High Frequency Current Gain (f = 100 MHz) 
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Turn On Time (Note 6) 

Turn Off Time (Note 6) 
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TEST CONDITIONS 


Veg = 0.35 V 
Veep = 0.4V 
Veep = 1.0V 

I, = 1.0 mA 

I, = 3.0 mA 

I, =10mA 
Vor = 10V 
Vo, = 5.0 Vv 


I, ~ 10 mA, 1,, ~ 3.0 mA, |, ~ —1.5 mA 
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10% Pulse waveform. 
at point ‘A’ 


To Sampling Oscilloscope 
Input Impedance = 50Q 
Rise Time < l ns 


10% 


90 % 


toff 
Vg p= +12 V 
Vin=-15V 


To Sampling Oscilloscope . 
Input Impedance = 50Q 
Rise Time < 1 ns 


Ss 


Waveforms 1 and 2 Superimposed 


2N2443_ 
NPN HIGH-VOLTAGE AMPLIFIER AND OSCILLATOR 


SILICON PLANAR TRANSISTOR 


GENERAL DESCRIPTION The 2N2443 is designed for high-voltage amplifier and oscillator circuits where Planar performance 


of 100 volts, BV 4p, of 120 volts and 4 watt rating (see below for conditions) << PHYSICAL DIMENSIONS | 


in accordance with 
JEDEC (TO-5) outline 


and reliability are essential. A guaranteed LV, EO 
permit higher bias voltages and larger voltage swings: as encountered in series and shunt regulators for power supplies and in 


servo amplifiers. 


: Se S70 5 
A typical gain-bandwidth product of 80 megacycles and low output capacitance makes this device useful for high-voltage video , : Sh i 
amplifiers, deflection plate drivers for oscilloscopes and output stages of operational amplifiers. 
This device is designed to meet the environmental requirements of MIL-S-19500. 
: Plane 


3 LEADS ~ 


ABSOLUTE MAXIMUM RATINGS (Note 1) ) a | ©8160 
Maximum Temperatures | 7 | 
Storage Temperature -65°C to +300°C 
Operating Junction Temperature 200°C Maximum 
Maximum Power Dissipation | 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 4.0 Watts 
at 100°C Case Temperature (Notes 2 and 3) 2.28 Watts 
. at 25°C Ambient Temperature 0.8 Watt 
Maximum Voltages . NOTES. All dimensions ies 
Vono - Collector to Base Voltage 120 Volts ; srsh Golietior tertiary conectad wBaaee 
VcKo Collector to Emitter Voltage (Note 4) oO, . 100 Volts ee ‘ 
VERO _ Emitter to Base Voltage : 7.0 Volts 
ELECTRICAL. CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Symbol nee oup Characteristic Min. Typ. Max. Test Conditions 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Current Gain 
hp p(-55°C) - DC Pulse Current Gain (Note 5) 
Var St) Base Saturation Voltage 


<< 


< 
QD 
ic) 


c] 


Vo p (sat) Collector Saturation Voltage 
*Vipp (Sat) Base Saturation Voltage 
*V p (sat) Collector Saturation Voltage 


h 


fe High Frequency Current Gain (f = 20 Mc) 


ic 


Output Capacitance 


< <¢ —“— 


Input Capacitance 


< 
Q 
wo 


Collector Cutoff Current 
Ion, (150°C C) . Collector Cutoff Current 
NF Noise Figure (Note 6) 


0 
0.3 mA 


30 mA 
(pulsed) 


0.1 mA 


< 
Q 
w 


aa 
< 

ro) 

tH 


(sust) Collector to Emitter Sustaining Voltage 
(Note 4) 
BVapo Collector to Base Breakdown Voltage 
BV ERO Emitter to Base Breakdown Voltage : 0 
*IeRO . Emitter Cutoff Current ~ 0.04 | | 0 


t NOTE: These Numerals Apply to the Fairchild FACT Program. 
*NOTE: FACT Program End-Point Measurement Parameter. 


Vo EO 


ht 
ht 
3 MC 


< 
ty 
Oo 


NOTES: - | Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 43.8°C/watt (derating factor of 22.8 mW/°C). 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 usec; duty cycle = 1%. 


(6) Frequency = 1000 cps, Power Bandwidth = 200 cps, Rg = §10Q, 
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FAIRCHILD TRANSISTOR 2N2443 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS 
SATURATION REGION 


HIGH VOLTAGE 
COLLECTOR CHARACTERISTICS* 


rh 
=Sanl 


| 
| 
| 
| 


A 


Peet 


0 ©. 20 40 60 8 = 100 
Vee - COLLECTOR VOLTAGE - VOLT 


wn 


SS ees ere 


Ty 


Vee ~COLLECTOR VOLTAGE ~- VOLTS 


s 


Ic ~ COLLECTOR CURRENT - mA 


Tc - COLLECTOR CURRENT - mA 


IT, - COLLECTOR CURRENT - mA 


COLLECTOR CHARACTERISTICS* 


yz 
We 


—— 
SS 


oO 
a 
Pee | 


°o 
qa a 
beseeeee | 


oo 
= 
be 


1 


Vee — COLLECTOR VOLTAGE ~ VOLTS 


T¢- COLLECTOR CURRENT - mA ~ Te - COLLECTOR CURRENT - mA 


Te - COLLECTOR CURRENT - mA 


100 


80 


40 


BASE CHARACTERISTICS* 


ae © 4mA 
ren soa | 


a 
Ce 
al eee) ae 
CoC EC 
eee le ee 
Seee08 | \o6 


Hi 


| 
2 i 


rarely 
le | 
CCPC lr 
Seem 
CCCP 
CCE CER 
SeeGenees © 
SaaSnne 
CCE 
ppt i AN 


Vee ~ BASE VOLTAGE - VOLTS 


TYPICAL SMALL SIGNAL COMMON EMITTER "Y’’ PARAMETERS | 


INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT — 
OUTPUT SHORT CIRCUIT 


OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT — 
INPUT SHORT CIRCUIT 


FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT — 
OUTPUT SHORT CIRCUIT | 


REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT — © 
INPUT SHORT CIRCUIT | 


ig sae 


Veg = 60V 


Ic - COLLECTOR CURRENT - mA 


* Single family characteristic on Transistor Curve Tracer. 


Yoe # OUTPUT ADMITTANCE — mmbho 


ores ED 
ae ee 
60V 


Gene eae 
-. 
16 


2 
Ic - COLLECTOR CURRENT - mA 


te - 


9-157 


FORWARD TRANSFER ADMITTANCE - mmho 
> 2 
° ° 
El 
| 
ff | 


Ic ~ COLLECTOR CURRENT ~ mA 


Yre ~ REVERSE TRANSFER ADMITTANCE — mmho 


4 8 I 


I, — COLLECTOR CURRENT ~ mA 


hee —- FORWARD CURRENT TRANSFER RATIO 


- FORWARD CURRENT TRANSFER RATIO 


nee 


Vegisat)-COLLECTOR SATURATION VOLTAGE - VOLTS 


INPUT ADMITTANCE - mmho 


Jie ~ 
$ 


"FAIRCHILD TRANSISTOR 2N2443, tw 


PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


Vg =10 Volis 


ae a Ye ee: 
os Sa, ee ee pe oe 
ig 1 ae Ce em ea a) 


€ 
igs 
= 
0 
c 


PULSED DC CURRENT GAIN 
VERSUS TEMPERATURE 


— 


fie SL anewies ma 


Tj ~ JUNCTION TEMPERATURE - °C 


COLLECTOR SATURATION 
VOLTAGE VERSUS COLLECTOR 
CURRENT 


0 0 ~ §0 100 
- COLLECTOR CURRENT - mA 


TYPICAL ELECTRICAL CHARACTERISTICS 


TYPICAL 30 MC POWER GAIN AND NOISE FIGURE - db 


Icao - COLLECTOR TO BASE CURRENT - WA 


CAPACITANCE - pf 


1.0 


0.0001 ! 
25 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


Cob- Out 
ae 
ae 


het BIAS VOLTAGE - VOLTS 


30 MC POWER GAIN AND 
NOISE FIGURE VERSUS 
EMITTER CURRENT 


(0 20 x» 
> Ag — EMITTER CURRENT — aa 


COLLECTOR-BASE DIODE REVERSE 


CURRENT VERSUS TEMPERATURE 


[LUT NG 
Hiceiee 


i00 
j ~ JUNCTION TEMPERATURE - °C 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 


Ie - COLLECTOR CURRENT - mA 
30 MC POWER GAIN AND 
NOISE FIGURE VERSUS 
- COLLECTOR VOLTAGE 


TYPICAL 30 MC POWER GAIN AND NOISE FIGURE ~ db 


BASE SATURATION VOLTAGE | 


VERSUS COLLECTOR CURRENT 


: Hye | 
c=) 
3 08 ae 
CLHET zat 
oS 
im — | | 
a TT ‘i 
= J E. 
<= i 
= 
& 06) eer 
a tL 
o 0.5 
CUE 
$ 1 
#044 rr 
Os O2 OS 


Ie - COLLECTOR CURRENT -— mA 


SWITCHING TIMES - nsec 


Ver , ~ EMITTER-BASE ON VOLTAGE ~ VOLTS 
lon} 


2 
tt 


CONTOURS OF NARROW 
BAND NOISE FIGURE 


SOURCE RESISTANCE ~ OHMS 


SWITCHING TIMES 
VERSUS COLLECTOR iadiseaia 


Ig ~ 


_ EMITTER-BASE ON VOLTAGE 
VERSUS COLLECTOR CURRENT 


LUE Le 
Ba 

5 4 
ae |e 
Ht 


(=... 
ee eee 


aT | 
tll 
ecg 


i Sear | ae ee ee 


f 


~ COLLECTOR CURRENT - mA 


TYPICAL SMALL SIGNAL COMMON EMITTER “Y” PARAMETERS 


INPUT ADMITTANCE VERSUS 
FREQUENCY — 
OUTPUT SHORT CIRCUIT 


f - FREQUENCY - mc 


- Yoe — OUTPUT ADMITTANCE - 


mmho. 


OUTPUT ADMITTANCE VERSUS - 


INPUT SHORT CIRCUIT 


FORWARD TRANSFER ADMITTANCE 
VERSUS FREQUENCY — 
OUTPUT SHORT CIRCUIT 


- Gee TRANSFER ADMITTANCE 


REVERSE TRANSFER ADMITTANCE 
VERSUS FREQUENCY — 
_ INPUT SHORT CIRCUIT 


t 
) ‘ 
b 
i é 
if ite 
¥ 
7) 
rie 


fe 
ape 


— FREQUENCY - mc 
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tNOTE: These Numerals Apply to the Fairchild FACT Program. 
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TYPICAL THERMAL EQUIVALENT CIRCUIT 
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CASE 


4x10-3 joules/°C 28x10-3 sec 7 = Thermal time constant in seconds. 


5°C/W C,= 40x10-3 joules/°C 7, = 200x10-3 sec P= Power in watts. . 
R, = 120°C/W = C, = 625x10-3 joules/°C x For explanation of temperature rise calculation see APP-53. 
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—  2N2475, 
NPN HIGH-SPEED SWITCH 


DIFFUSED SILICON PLANAR’ EPITAXIAL TRANSISTOR 


GENERAL DESCRIPTION -The Fairchild 2N2475 is an NPN silicon PLANAR” epitaxial transistor designed 
specifically for high-speed, low-power saturated switching applications. 


PHYSICAL DIMENSIONS 


*Planar is a patented Fairchild process, 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 


Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 sec time limit) 


-65°C to +300°C 
200°C Maximum 


300°C Maximum 


Maximum Power Dissipation 


Lead No, 2 


Total Dissipation at 25°C Free Air Temperature [Notes 2 and 3] 0.3 Watt Emitter 
at 100°C Case Temperature [Notes 2 and 3] 0.5 Watt _- 
Maximum Voitages and Current 

Vv Collector to Base Voltage 15 Volts . 

CBO 036 

CEQ Collector to Emitter Voltage [Note 4] 6.0 Volts : 
Vepo Emitter to Base Voltage 4.0 Volts es Leads re gl ated Kova 

Coltector internal ly connected to.case 

Iq Collector Current Limited by power dissipation tea ea 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
CHARACTERISTIC MIN. MAX. UNITS 


DC Current Gain 30 150 
DC Current Gain 20. 

DC Current Gain | 20 

DC Current Gain | 15 
Base-Emitter Voltage . 0.8 


TEST CONDITIONS 


20mA V 
50 mA 
1.0 mA 
20 mA 
20 mA 
20 mA 
20 mA 

0 

0 

0 

0 

0 
10uA 


10 mA 
(pulsed) 
SD 0M es 1 O20 ae aed 
=20mA Tg = 1 -0mas tp =-1.0mA 


2 
=20mA,Ip =1.0 mA,Ip = -1,0mA 


0.4 
0.5 
0.3 
0.4 


CE 


os = 
wow 6 
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Collector Saturation Voltage 


QD 
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High Frequency Current Gain (f = 100 MHz.) 6.0 
Output Capacitance 


OQ 
ss) 


Input Capacitance 
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Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 


Q 
bd 


IuRO (150°C) 


15BO 


BVoBO 
VcEO (sust) 
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Collector to Base Breakdown Voltage 
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- Collector to Emitter Sustaining Voltage 
[Notes 4 and 5] 


Emitter to Base Breakdown Voltage 
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Charge Storage Time Constant (see Figure 1) 


p— 


Turn On Time (see Figure 2) 
Turn Off Time (see Figure 2) 
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(See notes on back page) 
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NOTES: ee 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired, 


(2) These are steady state limits, The factory should be consulted on applications involving pulsed or low duty cycle operations, 
(3) These ratings give a maximum junction temperature of 200°C and junction-to-ambient thermal resistance of 583° C/watt (derating factor of 1.71 mW/°C), 


" (4) Rating refers to a high-current point where collector-to-emitter voltage is lowest, For more information send for Fairchild Publication APP-4, 


(5) Pulse Conditions: length = 300 usec; duty cycle = 2%, 


Reference Pulse Voltage (Vy) 


"a" 430 Q 0.1 
| 0.1 Vout 
, . Scope_Monitored 
| Vin = 73.9 Rise Ame ee nsec Tne 
Pulse Generator nput Capacitance Reference Wave Form At "A" 
Output Z = 502 502 Of Probe < 2.5 pF 


With Shunt 


Rise Time < 1 nsec Resistance > 1KQ 


_-Pulse Length > 300 nsec 
~~ Duty Cycle < 2% = 


Output Voltage (Vout? 


Output Wave Form 


Input Capacitance 
Of Probe < 2.5 pF 
With Shunt 

Resistance > 1KQ 


Rise Time < 1 nsec 
Pulse Length > 300 nsec es5qQ 
Duty Cycle < 2% 


Figure 1 
Meese 
Va 

—¥—- 10% 
| 
l | 
| Reference Wave Forms | 
"AN 34.2 0.1 | At Point "A" | 
Vin | © Vout | : 

0.1 : l 

Pulse Generator : Scope Monitored | 
Output Z = 502 Rise Time < 0.5 nsec ] ! 
| 
| 
| 


Figure 2 
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—  2N2476 > 2N2477— 
FAIRCHILD NPN SILICON PLANAR EPITAXIAL TRANSISTORS 


HIGH-SPEED SWITCHES 


FOR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N2848 
GENERAL DESCRIPTION - The Fairchild 2N2476 and 2N2477 are NPN silicon PLANAR epitaxial transistors designed Mee Fae ag, Ne tg MN ge ot ec 


specifically for high-speed saturated switching applications. 


PHYSICAL DIMENSIONS 

- “in accordance. with — . 
— SEDEC (70-5) outline 
ABSOLUTE MAXIMUM RATINGS (Note 1) : 


Maximum Temperatures 


Storage Temperature -65°C to +300°C 
Operating Junction Temperature . 200°C Maximum eli 
| Pra | ees oe | eas ccs 
Maximum Power Dissipation me OR [| f ‘lee ; 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 2.0 Watts . . 
at 25°C Ambient Temperature (Notes 2 and 3) 0.6 Watt 


Maximum Voltages and Current 


Vv Collector to Base Voltage | 60 Volts a ape eee 
CBO rene ‘ © Collector 
CEO Collector to Emitter Voltage (Note 4) | 20 Volts 4 

VeRO Emitter to Base Voltage 5.0 Volts a Cer 

In Collector Current Limited by power dissipation only fe e'bold sacl vouat 


Catlector internally, connected ta case 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) | 
| 2N2476 2N2477 


Symbol Characteristic Min. Max. Min. Max. Units: Test Conditions 


0.4 V 
7.5 mA | 
= 3.75 mA 
7.5 mA 
3.75 mA 
50 mA 
10 V 
10 V 
30 V 
30 V 
0 = 5.0V 
10 pA 
= 50 mA(pulsed) 
= 100 nA 
= 150 mA,,. Ib =~15 mA, I,,*-15 mA 
= 150 mA 
= 150 mA, I 


DC Current Gain 
Base-Emitter Voltage 
Base-Emitter Voltage _ 
Collector Saturation Voltage 
Collector Saturation Voltage 
Collector Saturation Voltage 


AaQaadaaadt 


hee High Frequency Current Gain (f = 100 mc) 


Cob Output Capacitance 


IoRo Collector Cutoff Current 
Tapo!t50 C) Collector Cutoff Current 
Te BO Emitter Cutoff Current 
BYcBO 
Vero!sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) | 


Collector to Base Breakdown Voltage 


(oon SI coe cee cee EE coe SE oe, 


QmaQqaoaonok®  & 


BVEBO _ Emitter to Base Breakdown Voltage 


Lome! 


Storage Time (Note 6) 
Turn On Time (Note 7) 
Turn Off Time (Note 6) 


Lom! 


a) 
a a 


=15 mA, I 


Bl 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 87.5°C/watt (derating factor 
of 11.4 mW/°C; junction-to-ambient thermal resistance of 292°C/watt (derating factor of 3.42 mW/°C). 
(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
(5) Pulse Conditions: length < 400 usec; duty cycle < 3%. 
(6) See Figure 2 for exact values of lo Ip}: and Ipo- 
(7) See Figure 1 for exact values of Io and Tar : 


Copyright 1963 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 
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FIGURE 1 — Turn-On Test Circuit 


Vec = 6.4 V 


40 Q 
Vout ( Note 2) 


" Vin ( Note 1) TYPE 
2N2476 
2N2477 


FIGURE 2 — Turn-Off and Storage Time Test Circuit 


Vec = 6.4 V 


40 2 -17.7V 
Vout ( Note 2) 


Vin (Notel) O.1uF 629.9 TYPE 
, 2N2476 
2N2477 


6.4V 
50 2 


Veep =15.9V - 
( Note 2 ) 


Note 1: Input voltage (Vin) obtained from mercury-relay type pulse 
generator having an output impedance of 50 ohms. VIN rise 
time <2 nsec; pulse duration >150 nsec; and duty factor 


<2%. 
Note 2: Input and output waveforms monitored by means of asampling 
oscilloscope or other indicating device having a rise time 


<0. 5 nsec; input capacitance of probe <2. 5 pf with shunt 
resistance of 1 megohm. 
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2N2483 + 2N248. 
NPN LOW LEVEL, LOW NOISE TYPE 


DIFFUSED SILICON PLANAR TRANSISTORS 


The 2N2483 and 2N2484 are NPN double-diffused silicon PLANAR transistors designed for use in high- performance, PHYSICAL DIMENSIONS | 
low-level, low-noise amplifier circuits from audio through high-frequency ranges. in accordance with __. 
JEDEC (TO-18) outline | 
ABSOLUTE MAXIMUM RATINGS [Note 1] | + Fon. a 
Maximum Temperatures eee 
Storage Temperature — —65°C to +300°C 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, No Time Limit) 3 300°C Maximum 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Note 2 and 3] 1.2 Watts 
at 100°C Case Temperature [Note 2 and 3] 0.68 Watt 
at 25°C Ambient Temperature [Note 2 and 3] 0.36 Watt 
Maximum Voltages 
Veso Collector to Base Voltage | 60 Volts 
Vceo Collector to Emitter Voltage [Note 4] | 60 Volts 
Veso _ Emitter to Base Voltage | 6.0 Volts 94 eee 
le Collector Current 50 mA Poe ma 


NOTES: All dimensioris in inches “3 : -. = 
Leads are gold-plated kovar. 0 
Collector internally connected'to:case’. 

Package weight is 0.43 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


FACT t 2N2483 2N2484 . 
SYMBOL SUBGROUP CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. ~ UNITS TEST CONDITIONS 


DC Pulse Current Gain [Note 5] lc = 10mA 

DC Current Gain . lc = 1.0mA 

DC Current Gain Ic = 500 uA 

DC Current Gain 

DC Current Gain 

DC Current Gain 

DC Current Gain 

Emitter-Base On Voltage 

Collector Saturation Voltage 

High Frequency Current Gain (f = 

High Frequency Current Gain (f = 

Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 

Collector-Emitter Cutoff Current 

Output Capacitance 

Emitter Transition Capacitance 

Collector to Base Breakdown Voltage 

Collector to Emitter Sustaining Voltage 
(Note 4 and 5] 

Emitter to Base Breakdown Voltage 

Wide Band Noise Figure [Note 6] 

Narrow Band Noise Figure [Note 7] 

Narrow Band Noise Figure {Note 8] 

Narrow Band Noise Figure [Note 9] 


B= 


[4 


hee 
hee (— 55°C) 
Vee (on) 

* Vee (sat) 


So 
[S) 


& 
WWOKSSONE SD, 


See eer a 
MOOO™UVOO+OCD0D00000 
qc SSeceg cccccc<ce 
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WWOKTONEO, 
One me A= O) © 


CON ee mt Ad 09 © Ao SY 
COOOAMAMPHSNMNONnNanonnann 


ee | 
HEHEHE 


bat hot fe Pa fe et fe 
S © oo 


fe 
& 


ft NOTE: These Numerals Apply to the Fairchild FACT Program. 
* NOTE: FACT Program End-Point Measurement Parameter. 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146° C/Watt (derating factor of 6.9 mW/°C); junction-to- 


ambient thermal resistance of 486°C/Watt (derating factor of 2.1 mW/°C). 
(4) These ratings refer to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4, 


(5) Pulse Conditions: length = 300 sec; duty cycle = 1%. 

(6) Rg * 10K; Power Bandwidth of 15.7 Ke with 3db points at 10 cycles and 10 Kc. 
(7) f£=1Ke; Rg = 10KQ; Power Bandwidth of 200 cps. 

(8) f= 10Ke; R, = 10KQ; Power Bandwidth of 2 Ke. 


(9) f= 100 cps; Rg * 10KQ; Power Bandwidth of 20 cps. Pee, 2 
Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
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FAIRCHILD TRANSISTORS 2N248 


COLLECTOR CHARACTERISTICS* 
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TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* 
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SMALL SIGNAL CHARACTERISTICS (f = 1KC) 
FACT t 2N2483 2N2484 
SYMBOL SUBGROUP CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


Input Resistance : ; lc = LOMA Vce = 5.0V 
Output Conductance lc = 10mA Vee = 5.0V 
Voltage Feedback Ratio | lc = 1.0MA Vee = 5.0V 
Small Signal Current Gain Ic = LOMA Vee = 5.0 V 


hie Input Resistance | lc = 1.0 mA Veg = 5.0V 


~ tego > COLLECTOR-BASE REVERSE CURRENT - nA 


+t NOTE: These Numerals Apply to the Fairchild FACT Program. 
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- 2N2509 - 2N2510- 2N2511 
NPN LOW-LEVEL, LOW-NOISE 


DIFFUSED SILICON PLANAR* TRANSISTORS 


e HIGH GAIN..... hee = 40 (MIN) (2N2509) AT 10 mA PHYSICAL DIMENSIONS 
ee h-- = 150-500 (2N2510) AT 10 mA in accordance with JEDEC (TO-18) outline 
Etaatt hee = 240-750 (2N2511) AT 10 mA 
e HIGH VOLTAGE . . . LV... = 80 V (MIN) (2N2509) | 
. » + LVGgq = 65 V (MIN) (2N2510) 1955 20901". 
» «+ LVogq = 50 V (MIN) (2N2511) | 
e LOW NOISE..... NF = 4.0 dB (MIN) (2N2510/11) AT 1.0 kHz 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature | —65°C to +300°C 
Operating Junction Temperature | +200°C 
Maximum Power Dissipation . 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.2 Watts 
at 100°C Case Temperature (Notes 2 and 3) | 0.68 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) | 0.36 Watt 
Maximum Voltages 2N2509 2N2510 2N2511 
Vero Collector to Base Voltage 125 Volts 100Volts 80 Volts waive: 
Vero Collector to Emitter Voltage (Note 4) 80 Volts 65 Volts 50 Volts All dimensions in inches 
Vso Emitter to Base Voltage 7.0 Volts  7.0Volts 7.0 Volts Celecise itaielireonnectsd <areass 


Package weight is 0.43 gram 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


7 2N2509 2N2510 2N2511 
SYMBOL CHARACTERISTICS . MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 


hee DC Current Gain = Veg = 5.0 V 
Be DC Current Gain | = Vee = 5.0V. 
he-(—55°C) DC Current Gain = Veg = 5.0V> 
he-(—55°C) DC Current Gain | = Veg = 5.0V 
Hee DC Current Gain | = 1. Veg = 5.0V 
Vegisat) Collector Saturation Voltage : = 5. I, = 0.5 mA 
Vee(sat) Base-Emitter Voltage | a = 5. I, = 0.5 mA 
- High-Frequency Current Gain (f = 30 MHz) ; = 5. Vogp = 10V 
logo Collector Cutoff Current : Vcg = 100V 
loro Collector Cutoff Current | ; | = Vog = 80V 
CBO Collector Cutoff Current = Veg = 60V 
logo (150°C) Collector Cutoff Current = Veg = 100 V 
logo (150°C) Collector Cutoff Current = Vop = 80V 
lego (150°C) Collector Cutoff Current | = Veg = 60V 
lego Emitter Cutoff Current : : = Vig = 9.0 V 
obo Output Capacitance (f = 1.0 MHz) : : : = Veg = 5.0V 
Cro Input Capacitance (f = 1.0 MHz) | = Vig = 0.5V 
NF Noise Figure (f = 1.0 KHz) . . . = Vez = 5.0V 
_ BW=200Hz  R.; = 10 k2 
rd Collector-Base Time Constant (f = 4.0 MHz) I, = 10mA Veg = 10V 
BVcRo Collector to Base Breakdown Voltage Ic = 10uA I. =0 
Voeojsus) Collector to Emitter Sustaining Voltage (Note 4) 80 I, = 10mA Ip =O 
BV 36 Emitter to Base Breakdown Voltage : I; = 0.1 uA IL =0 


See notes on back page . *Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS 2N2509 - 2N2510 - 2N2511 


NOTES: 

(1) These ‘ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.85 mW/°C); junction to ambient 
thermal resistance of 486°C/Watt (derating factor of 2.06 mW/°C).. 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
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_ —  2N2586— 
NPN LOW-LEVEL, LOW-NOISE 


‘DIFFUSED SILICON PLANAR*TRANSISTOR 


GENERAL DESCRIPTION The Fairchild 2N2586is an NPN PLANAR transistor designed for use in low- PHY SICAL DIMEN SION 5. ie 


level, low-noise amplifier circuits from audio through high-frequency ranges. ee, / . _in accordance with = | 
j | | . ~~ JEDEC (TO-18) outline 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures psc BENS 9 
Storage Temperature : -65°C to +300°C | : 


Operating Junction Temperature _ | 175°C Maximum ns “oe LENDS” ; 
“O19 AA 
Maximum Power Dissipation | eG i 0160" nae 
Total Dissipation at 25°C Case Temperature (Notes 2 and3) 0.6 Watt ao 
| at 25°C Ambient Temperature (Notes 2 and 3) 0.3 Watt 
Maximum Voltages and Current | Boe. 
Veso Collector to Base Voltage 60 Volts re NG SS ae 
Vcro Collector to Emitter Voltage (Note 4) 45 Volts [Risiaass eins SS 
Veno Emitter to Base Voltage | | | 6.0 Volts fim Oe cece moe 
To Collector Current 30 mA See eee eee nee ca LAL 


MAX. UNITS TEST CONDITIONS 
— DC Pulse Current Gain (Note 5) 600 I, = 10 mA Ver = 5.0 V 
beg DC Current Gain | a 150 To = 500 yA Vor = 5.0 V 
her DC Current Gain 120 360 Ta = 10 wA Vor = 5.0 V 
her DC Current Gain 80 To = 1.0 LA Vor = 5.0 V 
hap (-55°C) DC Current Gain 40 In = 10 yA Vor = 3.0 V 
Vox (sat) Collector Saturation Voltage 0.5 Volts In = 10 mA I= 0.5 mA 
VBE Base-Emitter Voltage 0.7 0.9 Volts © Tn = 10 mA I, = 0.5 mA 
hee High Frequency Current Gain (f = 30 MHz) 1.5 In = 500 pA Vor = 5.0 V 
Cc aha Common Base Open Circuit Output Capacitance 7.0 pF I = Q Voz = 5.0 V 
(f = 1.0 MHz) , 
Inno Collector Cutoff Current 2.0 nA I. = 0 Vop = 45 V 
lors Collector-Emitter Cutoff Current 2.0 nA Vor = 45 V VBE = Q 
Iq pg(t70°C) Collector-Emitter Cutoff Current 10 | LA | Vor = 45 V Ver = 0 
loro Collector-Emitter Cutoff Current 2.0 nA I, = 0 Vor = 5.0 V 
TBO Emitter Cutoff Current 2.0 nA Ia = Q VEB = 5.0 V 
NF Spot Noise Figure (Ro =1MQ; f = 10kHz) 2.0 dB In = 1.0 LA Vor = 5.00 V 
NF Spot Noise Figure (Ro = 10k Q; f = 10 kHz) | 2.0 dB Ie = 10 pA Vo, = 5.0 V 
NF Spot Noise Figure (Rg =10kQ; f = 1.0 kHz) 3.0 dB In = 10 yA | Vor = 5.0 V 
NF Spot Noise Figure (Ro =1MQ; f= 1.0kHz) 3.5 dB Io = 1.0 pA Vor = 5.0 V 
Additional Electrical Characteristics on page 2 ; _ ™ Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTOR 2N2586_ 


| ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS | MIN. MAX. UNITS TEST CONDITIONS . 

hie Input Resistance (f = 1.0 kHz) 4.5 18 Kohms In = 1.0 mA Vor = 5.0 V 
Doe Output Admittance (f = 1.0 kHz) 100 ywmhos In = 1.0 mA Va, = 5.0 V 
hy bs Small Signal Current Gain (f = 1.0 kHz) 150 600 In = 1.0 mA Vor = 5.0 V 
BVaRo | Collector to Base Breakdown Voltage 60 Volts Io = 10 yA I, = 0 
Voro(sust) Collector to Emitter Sustaining Voltage 45 Volts I, 10 mA I, = 0 

(Notes 4 and 5) (pulsed) 

BVEBO : neeee to Base Breakdown Voltage 6.0 Volts I. = 10 ywA In = 0 
NOTES: 


(1) ‘These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) ‘These are steady state limits. The factory should be consulted on applications involving pulsed or low duty. cycle operations. 


(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 250°C/Watt kderaling factor of 4.0 mW/°C); 
junction to ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C). 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
: (8), Pulse Conditions: length = 300 psec; duty cycle < 2%. 


For more information send for Fairchild Publication APP-4. 
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 2N2605_ 
PNP LOW LEVEL, LOW NOISE TYPE 
DIFFUSED SILICON PLANAR II TRANSISTOR 


FOR IMPROVED PERFORMANCE SEE FAIRCHILD FTOO19 . 


GENERAL DESCRIPTION - The Fairchild 2N2605 is a PNP double-diffused silicon PLANAR II 
transistor designed for use in high-performance, low-level, low-noise amplifiers from audio : 
to high frequency ranges. PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-46) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature - -65°C to +200°C 
Lead Temperature (Soldering, 1/16" +1/32", 10 sec time limit) | 230°C 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.2 Watts 
at 25°C Ambient Temperature (Notes 2 and 3) 0.4 Watt 


Maximum Voltages and Current 


Collector to Base Voltage 3 ; --60 Volts 


CEO Collector to Emitter Voltage (Notes 4 and 5) -45 Volts | re ead ae gtd lated Kora 7 
VEBO Emitter to Base Voltage -6.0 Volts St 
Ta Collector Current 30mA 


Characteristics in. Test Conditions 


DC Current Gain (Ty #e95°C) 
DC Current Gain 
DC Current Gain 
DC Current Gain (Notes 4 & 5) 


Collector to Base Breakdown 
Voltage 


Collector to Emitter Limiting 
Voltage (Notes 4 & 5) 


Emitter to Base Breakdown 
Voltage 


Collector Cutoff Current 
Collector Reverse Current 


Collector Reverse Current 
(Ty = 170°C) 


Emitter Cutoff Current 


(See notes on back page) 
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Characteristics in. Max. Units 


Base Saturation Voltage 
(Notes 4 & 5) 


Collector Saturation Voltage 
(Notes 4 & 5) 


High Frequency Current Gain 

({ = 30 Mc) 

Common-base, Open-circuit 
Output Capacitance (f = 1.0 Mc) 


Wide Band Noise Figure 
(f =10Kc) (Note 6) 


Real Part, Input Impedance (f = 100 Mc) 


Characteristic in. : Test Conditions 


Input Resistance 

Output Conductance 

Small Signal Current Gain 
Voltage Feedback Ratio 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3). These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/Watt (derating factor of 6.9mW/°C; junction-to-ambient 
thermal resistance of 438°C/Watt (derating factor of 2.28mW/°C). 


(4) These ratings refer to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
(5) Pulse Conditions: length = 300 psec; duty cycle = 1%. 
(6) R, = 10 KOhms, Power Bandwidth = 15.7 Kc. 
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2N2616 * 2N2729 
NPN ULTRA-HIGH FREQUENCY 
OSCILLATOR AND AMPLIFIER TYPE 


DIFFUSED SILICON PLANAR®* EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION - The 2N2616 and 2N2729 are NPN Double-Diffused Silicon Planar Epitaxial 


Transistors. They are designed for low-noise, high-frequency amplifiers; 1 GHz local oscillators; 


PHYSICAL DIMENSIONS | PHYSICAL DIMENSIONS 


non-neutralized IF amplifiers and non-saturating circuits with rise and fall times of less than 


2.5 nanoseconds. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage. Temperature 
Operating Junction Temperature 


Lead Temperature (Soldering, No Time Limit) 


Maximum Power Dissipation 


~65°C to +300°C 
+200°C Maximum 


+300°C Maximum 


in accordance with 
JEDEC (TO-18) outline 


.230 DIA. 


.195 209 


178 DIA. - 


030 
MAX. 


Seating L 


in accordance with 
JEDEC (TO-46) outline 
.230 
2 DIA. 


195 . 209 
DIA. | 
178 085 


Seating 
Plane j 
040 


COLLECTOR 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.8 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) 0.3 Watt NS 
046 > 048 

Maximum Voltages and Current 036 028 
-Vepo Collector to Base Voltage 30 Volts eee ae Mores (aren Roar 
. Voro Collector to Emitter Voltage (Note 4) 15 Volts ues Package wight k OSC gam 

VERO UNteY to Base Voltage 3.0 Volts 

I Collector Current 50 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Characteristic in. , Max. Units Test Conditions 


< 
a 
ea 


DC Current Gain 
Var (st) Pulsed Base-Emitter Saturation Voltage (Note 6) 
Vor (sat) Pulsed Collector-Emitter Saturation Voltage (Note 2 


So ol 


i 
Q 
Ww 


| 


obo Output Capacitance 


bt 


Input Capacitance 
aor Collector Cutoff Current 
(150°C) ; Collector Cutoff Current 


High Frequency Current Gain 
(f = 100 MHz) 


‘Available Power Gain (neutralized) 
(f = 200 MHz) 


Power Output (f = 500 MHz) 
Collector Efficiency (f = 500 MHz) 
Noise Figure (Note 5) 


Q 
<< 

| 

wo 


a 
w 


CBO 


— 
ro 
Q 
wo 


fom 
< 


QQ 
QD 
63) 


< 
Q 
tr. 


Collector to Emitter Sustaining Voltage 
(Note 4) 


Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 


: * Planar is a patented Fairchild process. 
NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2). These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 219°C/Watt (derating factor of 4.56 mW/ 2C), 
(4) ‘Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2.. 
(5) f = 60 MHz, R G* 4002. 
(6) Pulse Conditions: length = 300us; duty cycle <1% 
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2N2695 * 2N2696 * 2N2927 
PNP VHF AMPLIFIERS, HIGH CURRENT SWITCHES 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


The 2N2695, 2N2696, and 2N2927 are PNP silicon PLANAR epitaxial transistors designed for digital and analog PHYSICAL DIMENSIONS __ 
applications at current levels to 500 milliamperes. The high gain-bandwidth product, fr, at high currents, makes in accordance with | 
them excellent units for line driving and memory applications. ©. SEDEC (70-46) outline 
ABSOLUTE MAXIMUM RATINGS [Note 1] 188 pines a 
Maximum Temperatures 2N2695 2N2696 2N2927 Plane aE 
Storage Temperature —  =65°C to +200°C + —65°C to +200°C —65°C to +200°C 
Operating Junction Temperature 200°C Maximum 200°C Maximum 200°C Maximum 
Lead Temperature (Soldering, 60 sec Time Limit) 300°C Maximum 300°C Maximum 300°C Maximum 
a Seat eth PHYSICAL DIMENSIONS 
Maximum Power Dissipation sn neCORd ane With 
Total Dissipation at 25°C Case Temperature (Note 2 and 3] 2.0 Watts 1.2 Watts 3.0 Watts JEDEC (TO-18) outline 
at 100°C Case Temperature [Note 2 and 3] 1.0 Watt 0.68 Watt 1.7 Watts - 
at 25°C Ambient Temperature [Note 2 & 3] 0.36 Watt 0.36 Watt 0.8 Watt 
Maximum Voltages 
Veso _— Collector to Base Voltage — 25 Volts — 25 Voits — 25 Volts Speier 500 MIN, 
Vceo Collector to Emitter Voltage [Note 4] — 25 Volts — 25 Volts — 25 Volts greDIA | | | i 
Veso Emitter to Base Voltage — 4.0 Volts — 4.0 Volts —4.0 Volts | 2N2696 
Ie Collector Current [Note 2] 500 mA 500 mA 500 mA 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)  gmtter PBPK 


Cyr 
o fSo 4 of 
apc i 


SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS 


DC Pulse Current Gain [Note 5] ) lc= SO0mA Vee = —1.0V 

DC Pulse Current Gain (Note 5] lc = 300mA Vee = —2.0V 
hre(—55°C) DC Pulse Current Gain [Note 5] le=50mA_ Vee —1.0V 
Vee (sat) Base Saturation Voltage lc = 50 mA l= 2.5 mA 
Vee (sat) _ Base Saturation Voltage : lc = 300mA~ Is = 30mA 
Vee (sat) Collector Saturation Voltage lc = 50mA Ip = 2.5mA 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 0.43 gram 


2N2695 2N2696 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


Vee (sat) Collector Saturation Voltage : lc = 300mA_ iI 

Ne High Frequency Current Gain (f = 100mc) 1. Vee 

Cor | Output Capacitance Ves 

los Collector Cutoff Current Vos 

lcso (150°C) Collector Cutoff Current Vos 
| BVcso Collector to Base Breakdown Voltage le 

Veeo (sust) Collector to Emitter Sustaining Voltage 

[Note 4 & 5] 

BVeao Emitter to Base Breakdown Voltage : 

Tee Turn On Time [Note 6] le =~ 300 mA sles ~ 30 mA 

Toss Turn Off Time [Note 6] nsec Ic = 300 mA Is: ~ 30 mA lee —30 mA 


30 mA 


t 
Seating | ; 
Plane } 


Copyright 1964 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 87.5°C/watt (derating factor 
of 11.4 mW/°C) for the 2N2695; for the 2N2696 146°C /watt (derating factor of 6.9 mW/°C); for the 2N2927 58.3°C/watt (derating factor 
of 17.2 mW/°C). Junction-to-ambient thermal resistance of 486°C/watt (derating factor of 2.1 mW/°C) for the 2N2695 and 2N2696; for 
the 2N2927 219°C /watt (derating factor of 4.56 mW/°C). ; ar 

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Pub. APP-4. packet weais 10 grams. 

(5) Pulse Conditions: length = 300 msec; duty cycle = 1%. 2N2927. 

(6) See switching circuit for exact values of Iq, I,,, and !,). 
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TYPICAL COLLECTOR AND BASE CHARACTERISTICS" 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 
BASE EMITTER VOLTAGE 
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f TEST CIRCUIT 
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SMALL SIGNAL CHARACTERISTICS 


-29 VOLTS 


Nel EEE 
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edicts 


CHARCTERISTICS RELATIVE’ TO VALUE AT Ios -10 mA 
CHARACTERISTICS RELATIVE TO VALUE AT Ta 

i] 

oO 


CHARACTERISTICS RELATIVE TO VALUE AT Vog = 


=] -2 -5 -10.  -20 -50 40 -20 
Ic - COLLECTOR CURRENT - mA Vor ~ COLLECTOR VOLTAGE - VOLTS T 
h PARAMETERS (f = lkc) 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS 
hie | Input Resistance 480 1500 ohms 
Noe Output Conductance 80 1200 m«umhos 
Hee ‘Voltage Feedback Ratio 162 2600 x10° 
hte Small Signal Current Gain 25 74 ~~ 180 


FAIRCHILD TRANSISTORS 2N2695 e 2N2696 © 2N2927 


BRREEN 


RAE 


BERRRIIN 
SaRRE 


0 2 4244 #46 80 100 
AMBIENT TEMPERATURE - °C 
TEST CONDITIONS 
lc= 10mA Vee = —10V 
lc= 10mA Vee = —10V 
lo= 10mA Vee = —10V 
le= 10mA Vee = —10V 


20mc BINARY COUNTER LINE DRIVER 


Vec = -2.5V : 
O 


SINE WAVE INPUT 
f = 20mcs 


Fairchild cannot assume responsibility for use of any circuitry described. No circuit patent licenses are implied. 
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2N2297 


2N2845 - 2N2846 - 2N2847 - 2N2848 
NPN HIGH-SPEED SATURATED SWITCHES 


DIFFUSED SILICON PLANAR® EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION — The 2N2845, 2N2846, 2N2847, and 2N2848 are NPN double- 
diffused silicon PLANAR epitaxial transistors designed primarily for high-speed, 20-60 PHYSICAL DIMENSIONS 
.- volt switching applications at collector currents up to 500 milliamperes. They are excel- in accordance with 
lent drivers, featuring 20 nanosecond transition times for rod and magnetic memory, JEDEC (TO-18) outline 
clock drivers for magnetic logic circuits, and general purpose circuitry. These devices 
are also useful as high frequency DC to DC converters. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


.370 
“335 OIA. 


Storage Temperature — 65°C to + 300°C 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, No Time Limit) 300°C Maximum 
| 7 .  2N2845 2N2846 
Maximum Power Dissipation 2N2847 2N2848 
Total Dissipation at 25°C Case Temperature 1.2 Watts 3.0 Watts 
[Notes 2 and 3] 
at 100°C Case Temperature 0.68 Watt 1.7 Watts 
[Notes 2 and 3] 
at 25°C Ambient Temperature 0.36 Watt 0.8 Watt 
[Notes 2 and 3] date, 
2N2845 2N2847 TES: Ali dimensions in inches aay Leads are gl pated Kove 
Maximum Voltages 2N2846 2N2848 We Leta Pacage wos i game 
Vso Collector to Base Voltage 60 Volts 60 Volts Packsae weights 0.43 grem 
Veto Collector to Emitter Voltage {Note 4] 30 Volts 20 Volts 


Veo Emitter to Base Voltage 9.0 Volts 5.0 Volts 2N2845 - 2N2847 2N2846 + 2N2848 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) * 


2N2845 2N2847 
| . 2N2846 2N2848 
SYMBOL CHARACTERISTIC Min. Typ. Max. Min. Typ. Max. —_ Units TEST CONDITIONS 


DC Pulse Current Gain [Note 5] Ic = 150 mA Vee = 10V 
DC Pulse Current Gain [Note 5] lc = 500 mA Vee = 10V 
DC Pulse Current Gain [Note 5] Ic = 500 mA Vee = 1.0V 
Collector Saturation Voltage [pulsed, Note 5] ; ; lc = 150mA |, = 15 mA 
Vee (sat) Base Saturation Voltage [pulsed, Note 5] le = 150mA I, = 15 mA 
Vee (sat) Collector Saturation Voltage [pulsed, Note 5] ; 4 0, lc = 500mA I, = 50mA 
Vee (Sat) Base Saturation Voltage [pulsed, Note 5] : . Ic = 500mA Is = 50mA 
He High Frequency Current Gain (f = 100 MHz) ; ; c=50mA Ve = 10V 
Ices Collector Reverse Current : Ves = 0 Vee = 30V 
logo (150°C) Collector Cutoff Current e=0 Ves = 30V 
Cobo Output Capacitance Ic = 0 Vos = 10V 
Ten Turn On Time [Note 6] lc 150mA Ie ~ 15mA 
Tort Turn Off Time [Note 6] lc =~ 150 mA, Ie, ~ 15 mA, 
le2 =~ —15mA 
BVcso Collector to Base Breakdown Voltage 60 lc=01mA I =0 
Veeo (sust) Collector to Emitter Sustaining Voltage {Notes 4 and 5] 30 lc = = al I= 0 
pulse 
‘BVeso Emitter to Base Breakdown Voltage 5.0 ll: =O1mA 1¢-=0 


NOTES: * Planar is a patented Fairchild process. 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/watt for the 2N2845 and 2N2847 (derating factor of 6.9 mW/°C); for the | 
2N2846 and 2N2848, 58.3°C/watt (derating factor of 17.2 mW/°C). Junction-to-ambient thermal resistance of 486°C /watt (derating factor of 2.1 mW/°C) for the 2N2845 and 2N2847; for 
the 2N2846 and 2N2848, 219°C /watt (derating factor of 4.6 mW/°C). 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 uws_ ; duty cycle = 1%. 

(6) See switching circuits for exact values of I¢, I,,, and I... 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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* Single family characteristics on Transistor Curve Tracer 
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* Single family characteristics on Transistor Curve Tracer 


TEST CIRCUIT 
05 uF 1k Q 


+16V 


Rise time of input pulse < 2.0 ns 


. Rise time of input pulse < 2.0 ns 
- 2N2845 2N2847 2N2845 2N2847 
2N2846 2N2848 2N2846 2N2848 


Veo = +10V Veo = +6.0V Vee = +10V Veo = +6.0V 
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2N2868 
NPN HIGH-SPEED, HIGH-CURRENT SWITCH 


SILICON PLANAR EPITAXIAL TRANSISTORS 


FOR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N3108, 2N3110 


GENERAL DESCRIPTION - The Fairchild 2N2868 is an NPN silicon PLANAR epitaxial transistor designed for 
use in high-speed, high current switching applications. 


PHYSICAL DIMENSIONS * 
in accordance with 
JEDEC (TO-5) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature -65°C to +300°C 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, no time limit) 250°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) _ 2.8 Watts 
at 100°C Case Temperature (Notes 2 and 3) 1.6 Watts 
at 25°C Ambient Temperature (Notes 2 and 3) 0.8 Watt 
Maximim Voltages and Current 
VeBo Collector to Base Voltage | 60 Volts 028 
Vero _._ Collector to Emitter Voltage (Note 4) 40 Volts ena oan ee 
VERO Emitter to Base Voltage 7.0 Volts Pete ee 
In Collector Current 1.0 Amp rv 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


Symbol | Characteristic Min. Max. Units Test Conditions — 


DC Pulse Current Gain. - (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Current Gain | 

DC Pulse Current Gain (Note 5) 

DC Current Gain 

Collector Saturation Voltage 

Base Saturation Voltage 

High Frequency Current Gain (f = 20 mc) 

Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 

Collector to Base Breakdown Voltage 60 
Collector to Emitter Sustaining Voltage | (Notes 4 and 5) 40 


100 


= 25 
: (pulsed) 


Emitter to Base Breakdown Voltage 7.0 100 pA 


a x ox ne ox x an a a a qn a aq a 


-— . 


Output Capacitance (f = 1.0 mc) = 10 V 
Base Stored Charge . ; See Figure I 
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NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 62.5°C/Watt (derating factor of 16 mW/°C); junction-to- 
ambient thermal resistance of 218°C/Watt (derating factor of 4.6mW/°C). 


(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
(5) Pulse Conditions: length < 300 psec; duty cycle < 2%. 


Oo +10 V 
Mercury Relay 
Break Before Make 200 
_aia 
| i | © Vout 
| sl mM Scope Impedance = 10 Meg. 
: | | 7500 «WS of 
C ] a Scope Rise Time = 15 ns 
50Q | = 502 


50 % | Vec= 10 V 


+ 


VcEISAT] 


ah 


Input rise and fall time is fast 
enough so that doubling its value | 
does not change the reading 
within the required accuracy 


FIGURE 1 
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2N2894 


PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


The 2N2894 is a 600 MHz PNP silicon PLANAR®* epitaxial transistor designed for saturated and non-saturated switch- 
ing circuits requiring up to 200 milliamperes of collector current. It is suitable for 20 MHz RF amplifiers, 10.7 MHz. IF 
amplifiers, and 100MHz oscillator converter circuits. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec. time limit) | 


Maximum Power Dissipation 


— 65°C to +200°C 
200°C Maximum 
300°C Maximum 


Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 1.2 Watts 
at 100°C Case Temperature [Notes 2 and 3] 0.72 Watt 
at 25°C Ambient Temperature [Notes 2 and 3] 0.36 Watt 

Maximum Voltages 

Vcso _— Collector to Base Voltage — 12 Volts 

Vceo Collector to Emitter Voltage [Note 4] — 12 Volts 

Veeco Emitter to Base Voltage — 4.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS 


hee DC Pulse Current Gain {Note 5] 
hee DC Pulse Current Gain [Note 5] 
hee DC Pulse Current Gain [Note 5] 
hee (— 55°C) DC Pulse Current Gain [Note 5] 
Vee (sat) Collector-Emitter Saturation Voltage 
Vee (sat) Collector-Emitter Saturation Voltage 
Vee (sat) Collector-Emitter Saturation Voltage 
Ver (sat) Base-Emitter Saturation Voltage —0.78 
Ver (sat) Base-Emitter Saturation Voltage —0.85 
Vee (sat) -Base-Emitter Saturation Voltage 
High Frequency Current Gain (f = 100 MHz) 4.0 
Output Capacitance 
Emitter Transition Capacitance 
Collector Reverse Current 
Collector Cutoff Current 
Collector-Emitter Sustaining Voltage 
[Notes 4 and 5] 
BV cto Collector-Base Breakdown Voltage 
BVes0 Emitter-Base Breakdown Voltage 
Ton | Turn On Time {Note 6] 
Torr Turn Off Time [Note 6] 


lees 
leso (125°C) 
Vceo (sust) 


NOTES: 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


.195 
178 


.030 
MAX. 


4 


Seating —~— 


Plane | 


3 LEADS 


.019 
‘Qi 6DlA. 


NOTES: All d 
Leads are gold-plated kovar 

Gate internally connected to case 

Package weight 1s 0.43 gram 


TEST CONDITIONS 


= 30 mA Vee =e 
10mA Vee 

lc = 100 mA Vee 
lc = 30mA Vee 


=e eSs5ce 
OF SZSS23 3 mOWMN 
<PSPP>>” Tee 


le =0 
Is, = 1.5 mA 


e 
nsec Ic = 30 mA, ls, = 1.5 mA, le. ~ —1.5 mA 


* Planar is a patented Fairchild process. 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/watt (derating factor of 6.85 mW/°C); 


junction-to-ambient thermal resistance of 486°C/watt (derating factor of 2.06 mW/°C.) 


(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 


(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 
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SEMICONDUCTOR 


‘A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


Io ~ COLLECTOR CURRENT - mA 


te > COLLECTOR CURRENT - mA 


- mA 


- COLLECTOR CURRENT 


- FORWARD CURRENT TRANSFER RATIO 


Deg 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 


ACTIVE REGION 


2.0 8.0 12 6 8 §©6_2 


Vee - COLLECTOR - EMITTER VOLTAGE - VOLTS 


CLAN A Aye 
BAVAVATA(||\\\ 
AAW @alill 
yt VV 


SEE ATAAII' 
sr HI 


ie 44/40 Tae 


= 55° 
Ry 


Veg ~ COLLECTOR - EMITTER VOLTAGE - VOLTS 


* Single family characteristics on Transistor Curve Tracer. 


PULSED DC CURRENT GAIN 


mE RSUS COLLECTOR CURRENT 


Vee = -5.0V 


Duty Cycle - 1% 


- COLLECTOR CURRENT - mA 


oO 
rz) 


COLLECTOR CURRENT - 
lo7 COLLECIOR CURRENI ~ mA. 


ic 


Veg - COLLECTOR-EMITTER VOLTAGE - 


' 
=| 
8 
Ri 
So 
z= ° 


ans 
\e 


Fi\ dan 


- COLLECTOR CURRENT - 
i > COLLECTOR CURRENT ~- 


COLLECTOR -~EMITTER VOLTAGE - 


g 


& 


Recs Le 
NANI 


I¢ ~ COLLECTOR CURRENT - 
T¢ ~ COLLECIOR CURRENT ~ mA 


\SERRREEE 


Veg ~ COLLECTOR - EMITTER VOLTAGE - VOLTS 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


Vcp (sat) - COLLECTOR SATURATION VOLTAGE - VOLTS 


é ' 
VeEtsat) ~ seuahaus TTER. SATURATION VOLTAGE — vouis: 


a 
Ss 
e 
ro) 


SATURATION REGION — 


HM || tT 
Pt eT ET 
BRR ||| eae 
aay) ees 
CORI 


Veg — BASE EMITTER VOLTAGE — VOLIS 


mA 


c 


ee | | ame] TT 


SERRE | cee 
SRS | ieee 
eee le 


0.8 I. 
Vee — BASE EMITIER VOLIAGE — VOLIS 


2.0 


glee sed 
0 0.4 


BASE SATURATION VOLTAGE - 
le = 10 Ig ay a 
Comet 
PTT Tu | TA 
Ae ee AA 
TEA | 
aoe ol 
aces 
Oey ete 


-| -10 


Ic — COLLECTOR CURRENT -- mA. 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


CAPACITANCE - 9F 


REVERSE BIAS VOLTAGE - VOLTS 


DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 
BASE EMITTER VOLTAGE 


VpglO) - REVERSE BASE-EMITTER VOLTAGE - VOLTS 


=] -2 “4-5 -10 
Ig) ~ TURN ON BASE CURRENT - mA 


STORAGE TIME VERSUS TURN ON 
5 AND_TURN OFF BASE CURRENTS 


alt 


AT 


- TURN ON BASE CURRENT 


Igo ~ TURN OFF BASE CURRENT - mA 


COLLECTOR-BASE REVERSE 
— ._ CURRENT VERSUS 
REVERSE BIAS VOLTAGE 


“ART HH AH + 
SeSS08/.S0000 


El aaa 
7 2. ce eke ae 


0 2. -4 -6 -8 -10 -12 
Vog ~ COLLECTOR-BASE VOLTAGE - VOLTS 


"Tego > COLLECTOR -BASE REVERSE CURRENT - nA 
1 t . pe ' ' t 
&R 


- VOLTS 


- COLLECTOR VOLTAGE 


Vee 


- TURN ON BASE CURRENT - mA 
a : a t 


Ig) ~ TURN ON BASE CURRENT - mA 
4 


| LA 
Ee 


TV 
Sie 
\ari77 aaa 


FAIRCHILD TRANSISTOR 2N2894 


TYPICAL ELECTRICAL CHARACTERISTICS 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 


SWITCHING TIME - 


Ic ~ COLLECTOR CURRENT - mA 


RISE TIME VERSUS COLLECTOR 


io AND AND TURN ON BASE CURRENTS 


‘SERED RRS ETE a) AE ME GR OE a 
=a ener 


- TURN ON BASE CURRENT 


1g) 


FALL TIME VERSUS TURN ON 


_, AND TURN OFF BASE CURRENTS 


Vege: 


mA 


Rapa 


- TURN ON BASE CURRENT - 


Ig) 


Igo ~ TURN OFF BASE CURRENT - mA 


COLLECTOR-BASE DIODE REVERSE 


CURRENT VERSUS TEMPERATURE 


lego ~ COLLECTOR -BASE REVERSE CURRENT - nA 
' A : ; 7 


EC 


ea i | A 
Ns ee 
iE 
a aod aa ee ae 
YN | 
ca EL 
eee 
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200 
Ste Ic* ie 20 Igo 


- mA 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


Ne bi 


0 Sit t+ H+ ft 


STORAGE TIME VERSUS TURN ON 
sf AND TURN OFF BASE mwa 


Igo ~ TURN OFF BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
io AND TURN OFF BASE CURRENTS 


Eye 


La 


TY f K 
LZ 


Igo - TURN OFF BASE CURRENT - mA 


SWITCHING TIMES - ns 


VZERRRE 
Geese 


- mA 


~ TURN ON BASE CURRENT 


1g) ~ TURN ON BASE CURRENT - mA 


SWITCHING has VERSUS 
TEMPERATURE 
te = 30 mA 
Igy * Igg = 1.5 mA 


100 150 200 
Ty - AMBIENT TEMPERATURE - °C 


STORAGE TIME VERSUS TURN ON 


1) AND TURN OFF BASE CURRENTS 


Igo ~ TURN OFF BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 


4g AND TURN OFF BASE CURRENTS 


em TTA TTA 
ae ae 
near DE ne 


Igo - TURN OFF BASE CURRENT - mA 


SWITCHING TIME TEST CIRCUIT 


Vb 


| 0. 
Vin 

PULSE SOURCE 

RISE TIME<1ns 31002 

P.W. > 200 ns 

Zin oo 502 


ton 
tot Vb * 


Vpb * +3V Vin = 
- W Vin is 


Vout 

TO SAMPLING SCOPE 
RISE TIME < Ins 
INPUT 2~100K2 


-1V 
+6V 


mmhos 


~ OUTPUT ADMITTANCE - 


dB 


POWER GAIN - 


, VOLTAGE-INPUT SHORT CIRCUIT 


INPUT ADMITTANCE VERSUS 
FREQUENCY-OUTPUT 
SHORT CIRCUIT 


Pel 


ioe 
| 


10 20 50 100 
f - FREQUENCY - 


OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT AND 


-20 -50 


Ie 7 COLLECTOR CURRENT - mA 


val 


Yoe 


TYPICAL COMMON EMITTER "Y”’ PARAMETERS 


OUTPUT ADMITTANCE VERSUS 
FREQUENCY-INPUT 
SHORT CIRCUIT 


~ 100 
f - FREQUENCY 


10 20 50 
- MHz 


- FORWARD TRANSFER ADMITTANCE - mmhes 


Yte 


500 


FORWARD TRANSFER ADMITTANCE VERSUS 


- FORWARD TRANSFER ADMITTANCE - mmhos 


COLLECTOR CURRENT AND 


a ao 


Ie - COLLECTOR CURRENT - mA 


NON SATURATED SWITCHING PERFORMANCE 


OUTPUT INPUT 


IDEALIZED SMALL SIGNAL POWER 
GAIN VERSUS FREQUENCY 


f - FREQUENCY - 


OUTPUT 


ns 


- PROPAGATION DELAY TIME - 


0 -4 -8 -12 -1 


SCALE = 2 nsicm 


PROPAGATION DELAY TIME 
VERSUS 
COLLECTOR SUPPLY VOLTAGE 


PLELT LE 
ACCA 
ACT 
NEE 
COTTA 


6 
Vcc ~ COLLECTOR SUPPLY VOLTAGE ~ VOLTS 


5 WOLTAGE-OUTPUT SHORT CIRCUIT 


- REVERSE TRANSFER ADMITTANCE - mmhos 


Yre 


“TCCTESS 


- OHMS 


- SOURCE RESISTANCE 


20 50 
f - FREQUENCY - 


FORWARD TRANSFER 

ADMITTANCE VERSUS 

FREQUENCY-OUTPUT 
SHORT CIRCUIT 


- mmbhos 


Vig ~ INPUT ADMITTANCE 


100 = 200 


Miz 


REVERSE TRANSFER ADMITTANCE 
VERSUS FREQUENCY-INPUT 
SHORT CIR 


10 
6.01 


CUIT 


f - FREQUENCY - MHz 


NOISE FIGURE VERSUS ~ 
SOURCE RESISTANCE 
AND COLLECTOR CURRENT 


Ne 
NON. 


/ 


- dB 


9428" 
AYIA IAL 


NF - NOISE FIGURE 


Agee 


INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT AND 


,VOLTAGE-OUTPUT SHORT CIRCUIT 


-10 -20 -50 - 
le - COLLECTOR CURRENT - mA 


REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT 
AND VOLTAGE-INPUT 

SHORT CIRCUIT 


Ice - COLLECTOR CURRENT - mA 


NOISE FIGURE VERSUS 
FREQU 


este? TLE TTT EEL ET EL 
-0.1 “1.0 -10 1? 2 yo 4] 10 i? 10 


Ie ~ COLLECTOR CURRENT - 


f - FREQUENCY - MHz 


FIVE STAGE RING OSCILLATOR FOR MEASUREMENT OF 
PROPAGATION DELAY | 


~~ ewe ee ew ee 


tpd = ——_-__ 
Y 10 fose 


Fairchild cannot assume responsibility for use of any circuitry described. No circuit patent licenses are implied. 
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510 2 


5 TRANSISTORS sess 
- 1 


caet 
Fay 
Eee 


ie Se 
Sree 


Me ite tp etees, 
aot TE 


-2N2894A 


PNP HIGH SPEED SATURATED SWITCH 


DIFFUSED SILICON PLANAR*II EPITAXIAL TRANSISTOR 


e FAST SWITCHING --t., = 20 ns (MAX) 
=- tor = 25 ns (MAX) 
—-7, = 20 ns (MAX) 


-e@ HIGH FREQUENCY -- f; = 800 MHz (MIN) 
e LOW CAPACITANCE --C... = 4.5 pF (MAX) 
LOW SATURATION VOLTAGE —— Vcejsar) = 0.13 V (MAX) @ Ic = 10 mA 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 


Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 
at 100°C Case Temperature [Notes 2 and 3] 
at 25°C Ambient Temperature [Notes 2 and 3] 


Maximum Voltages 
Veso Collector to Base Voltage 
Vero Collector to Emitter Voltage [Note 4] 
Vio Emitter to Base Voltage 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 
Symbol ~ Characteristic 


Turn On Time [Note 6, Figure 1] 
Turn Off Time [Note 6, Figure 1] 
Turn On Time [Note 6, Figure 2] 
Turn Off Time [Note 6, Figure 2] 
Charge Storage Time Constant [Note 6, Figure 3] 
Pulsed Collector-Emitter Saturation Voltage [Note 5] 
Pulsed Collector-Emitter Saturation Voltage [Note 5] 
Pulsed Collector-Emitter Saturation Voltage [Note 5] 
Pulsed Base-Emitter Saturation Voltage [Note 5] 
' Pulsed Base-Emitter Saturation Voltage [Note 5] 

Vee (Sat) Pulsed Base-Emitter Saturation Voltage [Note 5] 

Nite High Frequency Current Gain (f = 100 MHz) 

Cobo Output Capacitance 

Cio Input Capacitance 

Ices | Collector Reverse Current 


Additional Electrical Characteristics on page 2 


NOTES: 


— 65°C to +200°C 
200°C Maximum 
300°C Maximum 


1.2 Watts 
0.72 Watt 
0.36 Watt 


—12 Volts 
—12 Volts 
—4.5 Volts 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/watt (derating factor of 6.85 mW/°C); junction to ambient thermal resistance 


of 486°C /watt (derating factor of 2.06 mW/°C). 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


Seating i 
Plane 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 0.44 gram 


Test Conditions 


Ic ~ 30 mA Is, ~ 3.0 mA 
Ic ~ 30 mA Is, ~ Ip — 3.0 mA 
lo = 30 mA ls, =~ 1.5mA 
lc = 30 mA lai = lee ~~ 1.5 mA 
lem lal ~10mA 

Ic = 10 mA 1.0 mA 
lc = 30mA 


* Planar is a patented Fairchild Process. 


(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 


(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 
(6) See switching circuit for exact values of I,, |,,, and I,.. 
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FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD TRANSISTOR 2N2894A | 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 


Symbol Characteristic | in. : Test Conditions 


leo (125°C) Collector Cutoff Current 
Veto (sust) Collector-Emitter Sustaining Voltage [Notes 4 and 5] 


Collector-Base Breakdown Voltage 
— Collector-Emitter Breakdown Voltage 
Emitter-Base Breakdown Voltage 
DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 
hee DC Pulse Current Gain [Note 5] 
hre (— 55°C) DC Pulse Current Gain [Note 5] lc = 30mA 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS” 


ACTIVE REGION | | SATURATION REGION 


ay, -100 
| yea Tie 
| a ee] Ty" ee c]. 
wolf ~80 
E Ane ' i 
é Vi ao 2 Bu 
& -6.0 vid & 2 69 
=> = 2 
o oO oO 
a fav 
4 40 ae =o = 
3 4 r=) S 
Pn 4 ee! eee 


ae (eee 
SE ieee 


0 -0.4 -0.8 “1.2 “1.6 -2.0 


0 -8.0 -l -16 ~20 


AA 


AN 


\ 


1¢ 7 COLLECTOR CURRENT — mA 
Ie ~ COLLECTOR CURRENT - mA 


Ig - COLLECTOR CURRENT - mA 


-8:0 -l2 -16 -20 


Gm 
Eve 


rs = 
S = cE 
ta tat = 
x . ae sai a 
s s Tian 
[a4 a 
2 S P=7.AmA_ | 
y - & F=1.2mA— 
ro} 3 | 
o oO = rae 
z » a oe [i 
= wii 
! | ae 
eo We 
TAL, 
0 -4.0 -8.0 -12 -16 -20 0 0.4 0.8 “1.2 -1.6 -2.0 
Vee - COLLECTOR-EMITTER VOLTAGE - VOLTS Vee 7 COLLECTOR- -EMITTER VOLTAGE - VOLTS Ver 7 BASE-EMITTER VOLTAGE - VOLTS 


* Single family characteristics on Transistor Curve Tracer. 
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TYPICAL ELECTRICAL CHARACTERISTICS 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


hep - OC PULSE CURRENT GAIN 


Ie - COLLECTOR CURRENT - mA 


DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 
BASE EMITTER VOLTAGE 


ma serail 
ae | 


ap tit 
- a” rent 
ty 


TT Fife 
| A eA ae Eng 


1.0 10 
lpi - ae ON BASE cian mA 


2.0 


VprlO) - REVERSE BASE-EMITTER VOLTAGE - VOLTS 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


ee 
eee ans Ae 
le ae 


3.0 


CCAS 


Ig) ~ TURN-ON BASE CURRENT - mA 


Io = 10mA 
Vec = -3.0V 


HAs see 
(ae es 
0 0.5 1.0 1.5 2.0 2.5 3.0 
lpg ~ TURN-OFF BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


ae 
COO 
sar any ann 4 


TURN-ON BASE CURRENT - mA 
= 
eee 
Pde | 2] 
es 
as 


oe 
Bs a ee 
a eeeeale 


0 0.5 1.0 1.5 2.0 2.5 3.0 
1g 9 ~ TURN-OFF BASE CURRENT - mA 


: eee 
t. = 2.0ns 
5.0 r —} 


1g, ~ TURN-ON BASE CURRENT - mA lpi TURN-ON BASE CURRENT - mA 


Ig] ~ TURN-ON BASE CURRENT - mA 


VERSUS COLLECTOR CURRENT 


V7 COLLECTOR CURRENT - mA 


RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 


PN ele 
PN NG 
ae Teale 


aad 


0.2 a! 


oA 
ae 
ae ae 
al 
ae 

= +3, 


1.0 2.0 5.0 10 20 50 
Ie ~ COLLECTOR CURRENT - mA 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


0 2.0 4.0 6.0 8.0 
1g 7 TURN-OFF BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


~ COLLECTOR SATURATION VOLTAGE 


© 
D2 
Am 
ae 
=e 
ae 
aif 


10 


0 2.0 4.0 6.0 8.0 
Igo ~ TURN-OFF BASE CURRENT - mA 
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VpglSAT) — BASE-EMITTER SATURATION VOLTAGE — VOLTS 


SWITCHING TIME - ns 


1g, ~ TURN-ON BASE CURRENT - mA 


1g, ~ TURN-ON BASE CURRENT - mA 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


le - COLLECTOR CURRENT - mA 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


Igo - TURN-OFF shee cineaas< mA 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


a c= 
AN || Year 
(cocnwe een 


0 5.0 10 5 © 30 
Ip - TURN-OFF aS signa mA 


TYPICAL ELECTRICAL CHARACTERISTICS 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


eee 
_ © |_| 

tH 

ahs i 

: SS 2 ie 

- ia = a 

i fas io a 

SC 2.0 

| nile ae 

‘i ae eae ee 

Ca a ee 

7 ae La 

“0.1 -0.2 0.5 -1.0° -2.0 -10 -20 


REVERSE BIAS VOLTAGE ~- nie 


COLLECTOR-EMITTER REVERSE 
CURRENT VERSUS 
REVERSE BIAS VOLTAGE 


logs ~ COLLECTOR-EMITTER REVERSE CURRENT - pA 


. “8. 
Vcg > COLLECTOR-EMITTER VOLTAGE - VOLTS 


FIVE STAGE RING OSCILLATOR 
- FOR MEASUREMENT OF 
PROPAGATION DELAY 


| ~Vee 


|~¥—— 5 TRANSISTORS — | 


1 
d= —-~ 
tpd= 70 tose. 


“0.5 


Ices ~ COLLECTOR REVERSE CURRENT - nA 


ON es el 


- AVERAGE PROPAGATION DELAY/TRANSISTOR - ns 


us| 


Vcg ~ COLLECTOR VOLTAGE - VOLTS 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 


LN A Net? 


i 
. COE AIAG 


eae tea Oe 


10 2.0 5.0 10 20 50 100-200 
Ic ~ COLLECTOR CURRENT - mA 


COLLECTOR REVERSE CURRENT 
VERSUS TEMPERATURE 


EN EE Es| ae 
~~. SiS ees 
i ecle IN os] 


AVERAGE PROPAGATION DELAY 
PER TRANSISTOR VERSUS 
COLLECTOR VOLTAGE 


10 


Vee os ~ COLLECTOR SUPPLY VOLTAGE - VOLTS 


NON SATURATED SWITCHING PERFORMANCE 


ton = 2 ns (typ-) | 
tore = 2ns (typ-) 


VIN 


2ns/div. 
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VIN 
2kQ 
500 | 
Pulse Generator duit bots 
ty £1.0ns ype 


SWITCHING TIMES 
VERSUS TEMPERATURE 
ee ees 
Tastes 20 [| 

: eagles 


SWITCHING TIMES - ns 


SWITCHING TIME TEST CIRCUIT 
_ FIGURE 1 7 


-3.0V 


94Q 
Vout 
0.1 pF To Sampling Scope 
t, £1.0ns 


Zjy 2100 k Q- 


PW = 400 ns = > 
PPS = 150 a 4 
Zin = 50Q 

ton Vep= 0, Viq =-6.85 V 


lore Vep = -9.85 V, Vin =4+11.7V 


SWITCHING TIME TEST CIRCUIT 
FIGURE 2 " 


62Q 
Vout 
To Sampling Scope 
Vin t, £1.0ns 

Zin 100 kQ 
Pulse Generator : 
t, £1.0ns 
PW = 400 ns = 
PPS = 150 


Z1N = 50Q 
ton Veg= +3.0 V, Vin = °7.0 Vv 
tore Ves = -4.0V, Vin =+6.0V 


STORAGE TIME TEST CIRCUIT 
FIGURE 3 


2702 
+10V Vout 
| | To Sampling Scope 
VIN t. £1.0ns 
> 
Zin 2100 k: Q 
*Pulse Generator © 
ty <1.0ns 
PW = 400 ns 
PPS=150 — 
Zin = 50 Q 


-2N2904 + 2N2905 - 2N2906 - 2N2907 
2N2904A + 2N2905A - 2N2906A - 2N2907A 


PNP HIGH-SPEED SWITCHES AND CORE DRIVERS 
SILICON PLANAR EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION - These PNP silicon PLANAR epitaxial transistors. are designed rete ee SNS as 
primarily for high-speed saturated switching and core driver applications. ~ 2N3502 THROUGH 2N3505 


PHYSICAL DIMENSIONS | < 
-. jn accordance with: ae 


ABSOLUTE MAXIMUM RATINGS [Note 1] | 
| ~ JEDEC (TO) outline 


Maximum Temperatures 


Storage Temperature -65°C to +300°C 


Operating Junction Temperature 200°C Maximum 
Maximum Power Dissipation 2N2904 2N2904A 2N2906 2N2906A 
: Se | 2N2905 2N2905A 2N2907 2N2907A 
Total Dissipation @ 25°C Case Temperature - 3.0 Watts 1.8 Watts 
(Notes 2 and 3) : 
@25°C Free Air Temperature 0.6 Watt 0.4 Watt 
(Notes 2 and 3) . 
Maximum Voltages and Current | 2N2904 2N2906 2N2904A 2N2906A 
| | “ 2N2905 2N2907 2N2905A 2N2907A 
Veso Collector to Base Voltage -60 Volts -~60 Volts : 
Vero Collector to Emitter Voltage (Note 4) -40 Volts _ -60 Volts Moe ee — Se aee 
Vepo Emitter to Base Voltage -5.0 Volts -5.0 Volts (aerating ce 
Ia Collector Current (Note 2) 600 mA 600 mA SO NOa SNDGORA 


2N2905 © 2N2905A 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N2904 2N2904A 2N2905 2N2905A 


3 _. PHYSICAL DIMENSIONS | 
2N2906 2N2906A (2N2907 _2N2907A ) 


in accordance with 
JEDEC (TO-18) outline 


Characteristic Min. Max. Min. Max. Min. Max. Test Conditions 


DC Pulse Current Gain 100 300 100 300 
(Note 5) 


DC Current Gain 75 100 
DC Current Gain 50 100 
DC Current Gain 35 15 


DC Pulse Current Gain 30 50 
(Note 5) 


V,.,.(sat) Collector Saturation Voltage 
CE 
(pulsed, see note 5) 


Vay (sat) Collector Saturation Voltage 
CE 
_ (pulsed, see note 5) 


V..,(sat) Base Saturation Voltage 
BE 
(pulsed, see note 1) 


V,,,(sat) Base Saturation Voltage 
BE 
(pulsed, see note 1) 


Turn-On Delay Time 
(see Figure 1) 
Rise Time (see Figure 1) 


‘| NOTES: All dimensions in inches 
. Leads are gold-plated. kovar' SS 
Coltector internally connected to case 

Package weight is 0.43 gram | 


Storage Time (see Figure 2) = mA, Ini = 


Fall Time (see Figure 2) = mA, Ii = 


Turn On Time (see Figure 1) = mA 7 Daeae SROGCA 


Turn Off Time (see Figure 2) = 150 mA, Th 2 = 2N2907 e 2N2907A 


Notes on page 2 
Additional Electrical Characteristics on page 2 . Copyright 1964 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 


FAIRCHILD 


SEMICONDUCTOR 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


9-197 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N2904 2N2904A 2N2905 2N2905A 
— 2N2906 2N2906A 2N2907 2N2907A 
Symbol Characterisite Min. Max. Min. Max. Min. Max. Min. Max. Units Test Conditions 
h . High Frequency Current Gain 2.0 2.0 2.0 2.0 I = 50 mA V =-20 V 
fe Cc CE =. 
(f = 100 mc) | 7 
Iopo Collector Cutoff Current 20 10 20 10 nA I, = 0 ‘cB = -50 V 
Topo (150 C) Collector Cutoff Current 20 10 20 10 wA Ln = 0 Von = -50 V 
Torx Collector Reverse Current 50 50 50 50 nA VoRr= -30 V VBE = +0.5 Vv 
I, < _ Base Current a 50 50. - 560. 50. nA VoR= -30 V VBE =+0.5 V 
Cob . _ Output Capacitance (f = 100 kc) 8.0 8.0 8.0. - 8.0 pf I, = 0 Von = -10 V. 
Cre Emitter Transition Capacitance 30 30 30. 30 pf In = O- - Veep = -0.5 V 
| (f = 100 ke) 
BVano | Collector to Base Breakdown Voltage -60 -60 ~60 -60 Volts To = 10 LA I, = 
. Vo Eo !sust) Collector to Emitter Sustaining _ -40 ~60 -40° ~60 Volts Ta = 10 mA a I, = Q 
a Voltage (Notes 4 and 5) © (@ulsed) © a ee 
BV ano! Emitter to Base Breakdown Voltage -5.0 -5.0 -5.0 -5.0 Volts I, = 10 pA © Tn = Q 


E 


FIG. 2 TEST CIRCUIT FOR DETERMINING STORAGE TIME 


FIG. 1 TEST CIRCUIT FOR DETERMINING DELAY TIME 
| AND FALL TIME 


AND RISE TIME” 


INPUT 


| INPUT 
Zo? 302: Zy = 302 
PRF = 150 PPS PRF = 150 PPS 


To oscilloscope — 
Rise time < 5 nsec 


Rise time < 2nsec 


: Rise time<2nsec 8S To oscilloscope 
, oe Rise time < 5nsec 
Zi, = 1OMQ 


NOTES 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations, 


(3) These ratings give a maximum junction temperature of 200° C and junction-to-case thermal resistance of 58.3°C/Watt (derating factor of 17,2 mW/°C); jaiclionsts: 
ambient thermal resistance of 292°C /Watt (derating factor of 3.42 mW/°C) for the 2N2904, 2N2904A, 2N2905, and 2N2905A. Junction-to-case thermal resistance of 
97.3°C/Watt (derating factor of 10.3 mW/°C); junction -to- -ambient thermal resistance of 437° C/Watt (derating factor of 2.28 mW °C) for the 2N2906, eN2H068; 2N2907, 
and 2N2907A. .: 


(4) Rating refers toa high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4, 
(5) Pulse Conditions: length < 300 sec; duty cycle < 2%. 


Fairchild cannot assume responsibility for use of any circuitry described. No circuit patent licenses are implied. 
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2N3009 


FAIRCHILD NPN DIFFUSED SILICON PLANAR 
EPITAXIAL TRANSISTOR 


HIGH SPEED SATURATED SWITCH 


The 2N3009 is an NPN silicon PLANAR epitaxial transistor designed for memory applications to 


500 milliamperes. It features the unique combination of 350 mc fr minimum with a guaranteed < PEXSIEAT DIMENSIONS 
| | | ~ in accordance with 


J EDEC (TO-52) outline | 


300 milliampere collector saturation voltage of 0.5 volt. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


Storage Temperature —65°C to +200°C 
Operating Junction Temperature 200°C Maximum | | 
Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum Beane cel | ay re 
Maximum Power Dissipation ALLOA | 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 1.2 Watts 
at 100°C Case Temperature [Notes 2 and 3] 0.68 Watt 
at 25°C Ambient Temperature [Notes 2 and 3] 0.36 Watt 
Maximum Voltages 
Vcso Collector to Base Voltage 40 Volts 
Vces Collector to Emitter Voltage 40 Volts 
Vceo Collector to Emitter Voltage 15 Volts 
Veso Emitter to Base Voltage 4.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


. SYMBOL ~~ CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 


hee DC Pulse Current Gain [Note 5] lc = 30 mA Ve = 0.4 V 

Nee DC Pulse Current Gain [Note 5] lc = 100 mA Vee = 0.5 V 

Nee DC Pulse Current Gain [Note 5] Ic = 300 mA Vee = 1.0 V 

Vce (sat) Collector Saturation Voltage : : lp = 3.0mA 

Vce (sat) Collector Saturation Voltage ; : is = 1OmA 

Vce (sat) Collector Saturation Voltage (+85°C) : ls = 3.0 mA 

Vce (sat) Collector Saturation Voltage : : Ib = 30mA 

Vee (sat) Base Saturation Voltage : Ve Ip = 3.0 mA 

Vee (sat) Base Saturation Voltage : : lb = 10 mA 

Vee (sat) Base Saturation Voltage : : l= 30mA 

te High Frequency Current Gain (f = 100 mc) sO d = Vce = 10 V 

Cor Output Capacitance : : , Ves = 5.0 V 

Cre Emitter Transition Capacitance . : Ves = O.5 V 

Ices Collector Reverse Current . Vee = O 

Ices (85°C) Collector Reverse Current : = Vaz = O 

BVcso Collector to Base Breakdown Voltage _ I =O 

BVces | Collector to Emitter Breakdown Voltage Ves = O 

Vceo (Sust) Collector to Emitter Sustaining Voltage | bh =O 
[Notes 4 and 5] (pulsed) 

BVes0 Emitter to Base Breakdown Voltage - 100 wA Ic =O 

Ts Charge Storage Time Constant [Note 6] : Iss ~ 1O mA, In ~ —10 mA 

Ton Turn On Time [Note 6] ; ; | 300 mA, In ~ 30 mA 

tots Turn Off Time [Note 6] 300 mA, In ~ 30 mA, In ~ —30 mA 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor de- 
vice may be impaired. 


a 7 
ui (2) These are steady state limits. The factory should be consulted on applications involving pulsed or E £ | — cS Fpnsog B = 


- low duty cycle operations. 

0 (3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance = 
of 146°C/watt (derating factor of 6.85 mW/°C). Junction-to-ambient thermal resistance of 486°C/watt SE: MICCCONDLICTOR 
(derating factor of 2.06 mW/°C). (NOTES CONTINUED ON PAGE 4) A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


TYPICAL ELECTRICAL CHARACTERISTICS 


re COLLECTOR CHARACTERISTICS* a, COLLECTOR rhlaiedls isi 4 BASE CHARACTERISTICS* 
ts TTI | cml | 1 1 
an eS OO | ‘ :. ta oe | 
' aes PAsitill ‘ ! ae 
S se ZL ALI : eC eC 
oo (CE as Z\/] : 2a 
2 | 5 2 =} 
(Be 5.08. mA fe ee ae Re es gw 80 ae | | 
2 3 ccs Oe eS ET = S 
S ; SCA 
b E e/a 
a LAE 
0 16 20 1.0 0.4 0.6 0.8 1.0 L2 1.4 
Voge - COLLECTOR-EMITTER VOLTAGE — VOLTS Vce — COLLECTOR-EMITTER VOLTAGE — VOLTS VBE ~ BASE-EMITTER VOLTAGE — VOLTS 
ee COLLECTOR CHARACTERISTICS* ! _ COLLECTOR CHARACTERISTICS" bs BASE CHARACTERISTICS* 
Ber Ses MMlilit rae 8 A 
Efren : : 
{Ege TT : : 
Some Illi : Z 
: sores : Ya 
‘JSS CeCe: 
Fe |Sencrreo77/ |e a 2a 
Pe P <1 e MY, eee e 
| | | 


°o 


V og ~ COLLECTOR-EMITTER VOLTAGE — VOLTS Vog — COLLECTOR-EMITTER VOLTAGE — VOLTS | Vee — BASE-EMITTER VOLTAGE — VOLTS 
COLLECTOR-EMITTER SATURATION BASE-EMITTER SATURATION 
PULSED DC CURRENT GAIN VOLTAGE VERSUS COLLECTOR VOLTAGE VERSUS COLLECTOR 
VERSUS COLLECTOR CURRENT CURRENT CURRENT | 


_ 
[=] 


Vog = 5.0V 


BUlPe asim ea 
aT NT 
ATs ANT 
CT NG 
eri 
Coe 
Teer 
rE 


1 — COLLECTOR CURRENT ~— mA le7 COLLECTOR CURRENT - mA Ic - COLLECTOR CURRENT - mA 


eee ea 
eR eA i 
mya 


FE ~ FORWARD CURRENT TRANSFER RATIO 


Veg (sat) - COLLECTOR-EMITTER SATURATION VOLTAGE - VOLTS 
Vpg (sat) ~ BASE-EMITTER SATURATION VOLTAGE - VOLTS 


* Single family characteristics on Transistor Curve Tracer. 
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FAIRCHILD NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 


(SC a ee 


7 Ue ee ea ee ea al 
2 es ae Pe ee ee ae ee 
ee 4 
le lea = 
. / 
7) Reo el me 
S ee eT es es ee a ee ee 
ci ae ee ee ae ee ee ee 
ae Ane 
} 
Me ake@eeee 
5 Fs PR ESRD SPS EE RR RN GT 
Cl Re ae es ee Pe es 
7 ee ere (RFP Ges 
oe ee ale de che td 
0.0015 10 20 30 40 


Voge — COLLECTOR—EMITTER VOLTAGE — VOLTS 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f;) 


0c TT one oe one 
ame masse i it +t rt 
| ty Urry PNA aT 
th mmeeeh 550mc- YU 
| a he walt 

a BE a ee 


Samer wi 


5.0 


0.2 


Vcg — COLLECTOR-EMITTER VOLTAGE — VOLTS 
° 


° 
ss 


'¢— COLLECTOR CURRENT — mA 


DELAY TIME VERSUS BASE-EMITTER 
OFF VOLTAGE AND TURN ON 
BASE CURRENT 


- VOLTS 


! 
> 
° 


-1.0 


Vegig) ~ BASE - EMITTER OFF VOLTAGE 


Ig, ~ TURN ON BASE Sitar mA 


FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENT 


IN 
Saea eke 


coo 
EHH A 


Eel 
PN 


\ 


1 
S 


— TURN OFF BASE CURRENT — mA 


'g2 


BS 


Ig, ~ TURN ON BASE CURRENT ~— mA 


COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 


ma 


o 
tw 


o 
oO 
a 


cee 
ies a 


ICES ~ COLLECTOR REVERSE CURRENT — 4A 
oO (=) 
Ls) _ 


Ta — AMBIENT TEMPERATURE — °C 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


NLT EET 
NNO TE 


TIME — nsec 


~a>—,, 


ET 
rt 

| ean 
10 


SS 


20 50 1 en 200 500 


'¢ — COLLECTOR CURRENT — mA 


RISE TIME VERSUS COLLECTOR 
; AND TURN ON BASE CURRENT 


Ig, — TURN ON BASE CURRENT — mA 


I¢ ~ COLLECTOR CURRENT — mA 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 


IN 
ee ae 
BARGEN 


lpg — TURN OFF BASE CURRENT — mA 


0 5.0 10 15 20 
1g] — TURN ON BASE CURRENT — mA 
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1.0 py 


ree 
HH HH 


25 


EMITTER TRANSITION AND OUTPUT 
CAPACITANCES VERSUS REVERSE 
BIAS VOLTAGE 


CAPACITANCE — pf 


REVERSE BIAS VOLTAGE — VOLTS 


SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 


TIME — nsec 


hans ~0.5V, Veo = 18V 


Ta— AMBIENT TEMPERATURE — °C 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 
he a ee 

fol, 


-10 


— mA 


1 
de 
°o 


eZ2ckee 
4.0 6.0 8.0 


Iga 7 TURN ON BASE CURRENT ~ mA 


Igo — TURN OFF BASE CURRENT 


10 


FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENT 


feel) ies 
A 


Igo — TURN OFF BASE CURRENT — mA 
ike Rew 
i ee ee 
chee 
eae eam 
Pees ee aia 
ENC eotee ty ua 


In] — TURN ON BASE CURRENT — mA 


STORAGE TIME VERSUS TURN ON FALL TIME VERSUS TURN ON AND 
AND TURN OFF BASE CURRENT 


~100 


Igo — TURN OFF BASE CURRENT — mA 
igo — TURN OFF BASE CURRENT — mA 


1g} — TURN ON BASE CURRENT — mA 1g, -- TURN ON BASE CURRENT — mA 


CHARGE STORAGE TIME MEASUREMENT CIRCUIT 


‘A’ 8902 0.1 1KQ 
| © Vout 
0.1 500Q 
Ving | ) 
500Q 91Q +6V 
— | f 
0.0023 0.0023 i Pe eG Neve Ou 
Ht | at point ‘A 
~4V 
56Q : 
| 10 | 10_ 10% a 
Pulse Generator gh . 
Vin Rise Time < 1 nsec 11V 10V A 
Source Impedance = 50Q | -9 o =. To Sampling Oscilloscope 
PW 2 300 nsec | | : Ziy © 10MQ 
Duty Cycle < 2% . | Rise Time < 1 nsec 


ton-tors MEASUREMENT CIRCUIT 
—5.0V 15 V 


50 2 


Vout 


To Sampling Scope 


Pulse Source Rise Time <1 nsec 


Rise and Fail Times Ziy~ 10 MQ 
<1 nsec jt = 

Pulse Width 2 100 nsec 

“Zin = 50Q 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information 
send for Fairchild Publication APP-4. 


EAI —J a | L_cO (5) Pulse Conditions: length = 300 usec; duty cycle = 1%. . , : 


(6) See switching circuits for exact values of lo, I,,, and I,,. 
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The 2N3010 is an NPN silicon PLANAR epitaxial designed specifically for high-speed saturated 
switching applications in the 50-100 mc range at power levels from 100 microwatts to 300 milli- 


2N3010 


FAIRCHILD NPN DIFFUSED SILICON PLANAR 
EPITAXIAL TRANSISTOR 


HIGH SPEED SATURATED SWITCH 


watts. This device is suitable for most small-signal, RF, and digital type circuits. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


Lead Temperature (Soldering, 60 sec time limit) 


Maximum Power Dissipation 


Total Dissipation at 25°C Ambient Temperature [Notes 2 and 3] 
Maximum Voltages 


Veso Collector to Base Voltage 

Vces Collector to Emitter Voitage 

Vceo Collector to Emitter Voltage [Note 4] 
Veso Emitter to Base Voltage 


SYMBOL 


ee 
Nee 
Nee 
Vce (sat) 
Vce (sat) 
Vee (sat) 
Vee (sat) 
Vee (sat) 
Vee (sat) 
Vee (sat) 
te 


Cop 


Cre 
Ices 
Ices 


Ices (85°C) 


BV cso 
BV ces 


Vero (sust) 


BVeso 
Ts 

Ton 

Cott 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor 


CHARACTERISTIC 


DC Pulse Current Gain [Note 5] 

DC Pulse Current Gain [Note 5] 

DC Current Gain 

Collector Saturation Voltage 

Collector Saturation Voltage 

Collector Saturation Voltage 

Collector Saturation Voltage (+85°C) 

Base Saturation Voltage 

Base Saturation Voltage 

Base Saturation Voltage 

High Frequency Current Gain (f = 100 mc) 

Output Capacitance 

Emitter Transition Capacitance 

Collector Reverse Current 

Collector Reverse Current 

Collector Reverse Current 

Collector to Base Breakdown Voltage 

Collector to Emitter Breakdown Voltage 

Collector to Emitter Sustaining Voltage 
[Notes 4 and 5] 

Emitter to Base Breakdown Voltage 

Charge Storage Time Constant [Note 6] 

Turn On Time [Note 6] 

Turn Off Time [Note 6] 


device may be impaired. 


(2) This is a steady state limit. The factory should be consulted on applications involving pulsed or low EE 5» | rome fund] i lo 


duty cycle operations 


(3) This rating gives a maximum junction temperature of 200°C and junction-to-ambient thermal resist- 


ance of 583°C/watt (derating factor of 1.71 mW/°C). 


—65°C to +200°C 
200°C Maximum 
300°C Maximum 


MIN. TYP. MAX. 


25 
15 
15 


0.68 
0.75 


6.0 


70 
60 


0.18 
0.19 
0.23 
0.2 
0.74 
0.84 
0.93 
8.0 
2.3 
1.7 
4.0 
0.013 
0.2 


125 


0.25 
0.25 
0.38 

0.4 
0.85 
0.95 

1.3 


3.0 
2.0 
100 
10 
5.0 


- PHYSICAL DIMENSIONS 
».inaccordance with 2 


0.3 Watt 
15 Volts cinitter 2k Res 
11 Volts Oe tead tot PROTEST AY 
6.0 Volts . \. rs WEL 
4.0 Volts SER REE OSS collect ce | 
046 % 2g 
7 eee 028 
- nor eS Mi ieienciene anes 
UNITS TEST CONDITIONS 
lc = 10MmA Vee = 0.4 V 
lc = 30 mA Vee = 0.4 V 
lc =1.0mA Ve = 0.4 V 
Volts Ic =1.0mA lp = 0.1 mA 
Volts Ic=10mA ls = 1.0mMA 
Volts Ic =30mA is = 3.0mA 
Volts Ic =10mA I= 10mA 
Voits Ic =1.0mA l= 0.1 mA 
Volts Ic=10mA l= 1.0mA 
Volts Ic =30mMA ls = 3.0mA 
lc = 10 mA Vce = 4.0V 
pf le =O Ves = 5.0 V 
pf le = 0 Ves = O.5 V 
nA Vce = 5.0 V Ves = O 
uA Ve=11V Ver = O 
LA Vee — 5.0 V Vee —= 6) 
Volts Ic =10 uA lt =O 
Volts Ie = 10 yA Veg = O 
Volts Ic =10mA lp =O 
(pulsed) 
Volts le = 10 A lc = 0 
nsec Ic = Ils, ~ 5.0 mA, la = —5.0 mA 
nsec Ic ~10MA Is, <= 2.0 MA 
nsec 


lc = 10mMA, Ila ~ 1.0 mA, Ile ~~ —1.0 mA 


SEMICONDUCTOR 
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FAIRCHILD NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR peepee lenin: COLLECTOR CHARACTERISTICS* wade ac 


‘ Real Zeneca 


| 


i 


0. 12 mA 


AR 


- COLLECTOR CURRENT - mA 
- COLLECTOR CURRENT - mA 


Ie - COLLECTOR CURRENT - mA 


. ’ pay ith ian 
pF tH a 
ge IL 
; ; 0.5 Zz Ey 0.7 0.8 0.9 1.0 
Veg > COLLECTOR VOLTAGE - VOLTS Voge > en ee ies Ver - BASE VOLTAGE - VOLTS 
COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* | BASE CHARACTERISTICS* 
5 50 10 


7 
Peco) 
Pt tT TT | 


Bim 
Ss yy 7) a 


0 


Tm 
Poe 


\ Ne 
a\ Aes 
g 
a\e\ 
SS 


[222 co coe 

3s iy 3 3 | 

eae Qeceeey | ae 

. a= 0. ao Vi 4 | o if 2 AL 
game ovate seed 
Jae COR Ne 


0 
0.5 0.6 0.7 0.8 0.9 1 
: ae COLLECTOR VOLTAGE - VOLTS Veg - COLLECTOR VOLTAGE - VOLTS Vee ~ BASE VOLTAGE - VOLTS 


COLLECTOR SATURATION 


DAN 


~ PULSED DC CURRENT GAIN VOLTAGE VERSUS BASE SATURATION VOLTAGE 
vp, NERSUS COLLECTOR CURRENT econ oe CURRENT a VERSUS COLLECTOR aan 
“sovl TTL | TET TT PP etal 
ARAN a 
SU GHInEP ania a a cecil 
= 0 a TW PT | dette] LT 
“Oat ZS a tt 
= LA CTICCHIN CHSC eat CHE ect 


Veg (sat) - COLLECTOR SATURATION VOLTAGE - VOLTS 
Vee (sat) - BASE SATURATION VOLTAGE - VOLTS 


: EA 
ACEC SCH 
Wi 0.2 
COT 
, A 
0.01 . 0.1 02 05 1.0 2.0 5.0 10 50 
le > aes eta = Ig - COLLECTOR CURRENT - mA . Ic - COLLECTOR CURRENT = mA 


* Single family characteristics on Transistor Curve Tracer. 
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FAIRCHILD NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


TYPICAL ELECTRICAL CHARACTERISTICS 


| : EMITTER TRANSISTION AND 
COLLECTOR CUTOFF CURRENT - COLLECTOR CUTOFF CURRENT: OUTPUT CAPACITANCE VERSUS 
veg VERSUS AMBIENT 1 peers VERSUS REVERSE BIAS VOLTAGE oe = baa 
Gel aie eae Se “Lal 


Sahel i 


Veg * 5.0V — 


nA 
pf 
eens 
¥ 


- COLLECTOR CUTOFF CURRENT - 
CAPACITANCE - 


Icgo - COLLECTOR CUT OFF CURRENT - nA 


saa. 
uy 
M4 — 
ee ee Se Se ee 
ps ee Ka Bo. 
woh a RESEREE) 
. Ty ~ AMBIENT TEMPERATURE - °C Veg ~ COLLECTOR TO BASE VOLTAGE - VOLTS 
DELAY TIME VERSUS TURN ON 
CONTOURS OF CONSTANT GAIN BASE CURRENT AND RISE TIME VERSUS COLLECTOR 


BANDWIDTH PRODUCT (f;) : BASE- EMITTER OFF VOLTAGE AND TURN ON BASE GEREN! 


TOMA KH 


ES TT ea 
eu TEMS WT ort ‘i 
CRI eC 
e | I ai i s tT 
acl ice ip sft haat 
LENS) [== 
; re) ' nes 
So a a ff bla 
a eal NON ly J , a ancl 
AL T Vin | TA] 2 
el suiios ee a ie TURN a BASE aniane mA Ie ~ COLLECTOR CURRENT - mA | 
STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT ~ AND TURN OFF BASE CURRENT AND TURN OFF BASE CURRENT 
icvvom YT TT tt 
es eZ : : 
: Hy Ea eal ZI? : : 
5 -0.6 3 Eiea 5 
5 9, " — 5 
s (yl z si 3 
0.2 a nN = 3 
a - g i x 
9 a 0.4 0.6 0.8 1.0 
Igy ~ TURN ON BASE CURRENT - mA 1g) - TURN ON BASE CURRENT - mA tpi TURN ON Bhs CURRENT BM 
FALL TIME.VERSUS TURN ON FALL TIME VERSUS TURN ON AND FALL TIME VERSUS TURN ON 
a AND TURN OFF BASE CURRENTS ? TURN OFF BASE CURRENT 7 AND TURN OFF BASE CURRENTS 
| . ~Lerom | TT ATT 
. : : pete Ac ea 
: i on Ane ae 
=. é Bigs te aa 
7 oC er 
: s 5 sol pet | one tee TI 
; s aan e=70ee— 
a g 7 20 | ey a 
: ee ae | 
Att i Eoeelal 
0 2.0 4.0 6.0 8.0- . 10 


ia” TURN ON BASE CURRENT - mA Igy ~ TURN ON BASE CURRENT - mA Ig) ~ TURN ON BASE CURRENT - mA 
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SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


ean LE a I ae 
NOT | 


50 


SWITCHING TIMES - nsec 
SWITCHING TIMES - nsec 


Yee “ ny 


Ic - COLLECTOR ines mA 


PROPAGATION DELAY TIME 
VERSUS 
‘2 COLLECTOR SUPPLY VOLTAGE 


PERENSEERE 
Veen eReS 
BES 


tog - PROPAGATION DELAY TIME - nsec 


_ Vc - COLLECTOR SUPPLY VOLTAGE - VOLTS 


SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 


TET 
TTT EEE 
Pier Te 


4,0 


Ig, © 2.0mA, Vpe (0) = 1.0V for ty and t, 


Ip, ~ 1.0mA, Igo ~-1.0mA for t, and t 


20 40 60 80 100 
Ty ~ AMBIENT TEMPERATURE - °C 


Veg ~ COLLECTOR - EMITTER VOLTAGE - VOLTS 


LOWER LIMITING VOLTAGE 
VERSUS SOURCE RESISTANCE 


100K 
Rs ae RESISTANCE - OHMS 


FIVE STAGE RING OSCILLATOR FOR MEASUREMENT 
OF PROPAGATION DELAY 


510 2 


— ne ae ewe we oe oe 


tog * 


CHARGE STORAGE TIME — CONSTANT TEST CIRCUIT 


+3.0V 


+5.2V 


To Sampling Scope 


Voc 


500 2 
Mercury Type Pulser }-wv—0 Rise Time < 1.0 nsec 
Rise Time <1 nsec - 0.1 Zz, n LOOK 
Output Impedance = 50 2 430 Q 
Pw 2 200nsec 
-3.3V 
ton AND tore TEST CIRCUIT 
Vec =+10V 
: 50 2 
ton Mercury Type Pulser TO SAMPLING SCOPE tott 
Vap = -1.0V Rise Time <1 nsec 2 —oVour RISE TIME < 1.0 nsec : 
ie +6.0V Output | mpedance = 50 2 0.1 Zj n®100K2 hs ey 
a Pw > 200 nsec 34 2 oe 
Vee(g)" ~L.OV 64 es IN=-4.0V 
+6.0V VIN 
10% Vin 
50 Q 2K 
9% Vous a 


@ (4) Rating refers to a high-current point where célleetor: to-emitter voltage is lowest. For more information 
send for Fairchild Publication APP-4. . 


7 | — | cS = i LD (5) Pulse Conditions: length = 300 usec; duty cycle = 1%. 


(6) See switching circuits for exact values of I¢, |,,, and I,.. 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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2N3011 
FAIRCHILD NPN DIFFUSED SILICON PLANAR 
EPITAXIAL TRANSISTOR 


HIGH SPEED SATURATED SWITCH 


The 2N3011 is an NPN silicon PLANAR epitaxial transistor designed specifically for high-speed 
saturated switching applications in the 50-100 mc range at current levels from 100 microamperes 
to 100 milliamperes. It is suitable for most small-signal, RF, and digital type circuits. 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (T0-18) outline 


199 OA 


178 1! - oe my 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures _ 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec time limit) 
Maximum Power Dissipation | 


—65°C to +200°C 
200°C Maximum 
300°C Maximum 


. Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 1.2 Watts 
at 100°C Case Temperature [Notes 2 and 3] 0.68 Watt 
at 25°C Ambient Temperature [Notes 2 and 3] 0.36 Watt 
Maximum Voltages — 
Veso Collector to Base Voltage 30 Volts 
Vces Collector to Emitter Voltage 30 Volts YS \. Collector 
Vceo Collector to Emitter Voltage [Note 4] 12 Volts: ae \ WK ss Lead No 3 
Veso Emitter to Base Voltage 5.0 Volts 6 OCC 


NOTES All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. -UNITS TEST CONDITIONS 


ee DC Pulse Current Gain [Note 5] 

Hee DC Pulse Current Gain [Note 5] 

Nee DC Pulse Current Gain [Note 5] 

Vce (sat) Collector Saturation Voltage 

Vce (sat) Collector Saturation Voltage 

Vce (sat) Collector Saturation Voltage (+85°C) 
Vce (sat) Collector Saturation Voltage 

Vez (sat) Base Saturation Voltage 

Vee (Sat) Base Saturation Voltage 

Vee (Sat) Base Saturation Voltage 

te High Frequency Current Gain (f = 100 mc) 
Cos Output Capacitance 


Ic = 10 mA Vce = 0.35 V 
l= 30 mA Vce = 0.4 V 
lc = 100 mA Vee 1.0V 
lc = 10 mA l= 1.0mA 
Ic = 30 mA l= 3.0mA 
lc = 10 mA L= 

lc = 10mMA 

lc = 30 mA 

Ic = 100 mA 

Ic = 20 mA 

le = @) 


NOTES: 


Ices 

Ices (85°C) 
BV cso 

BV ces 

Veto (sust) 


BVeso 


Tort 


(1) These ratings are limiting values above whlen the serviceability of any individual semiconductor 


Collector Reverse Current 
Collector Reverse Current 
Coliector to Base Breakdown Voltage 


Collector to Emitter Breakdown Voltage 
Collector to Emitter Sustaining Voltage 


Emitter to Base Breakdown Voltage 
Charge Storage Time Constant [Note 6] 
Turn On Time [Note 6] 

Turn Off Time [Note 6] 


device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or 


low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance “= Te eg Nes Oka ¥ 
of 146°C/watt (derating factor of 6.85 mW/°C). Junction -to-ambient thermal resistance of 486°C/watt = E M | co N D UJ CTO R 


(derating factor of 2.06 mW/°C). 


Vee = 20 V 
Vee = 20 V 


lc = 10 nA 
lc = 10 vA 
Ic = 10mA 


(pulsed) 
lr = 100 uA 
lc = Is) ~ 10 mA, 


lc = lod 30 mA 
lc = ~ 30 mA, 


ls, ~ 3.0 mA, 


lb: = ~~ —10 mA 
lei = ~~ 3. @) mA 
le =~ —3.0 mA 


(NOTES CONTINUED ON PAGE A) A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS * COLLECTOR CHARACTERISTICS * BASE CHARACTERISTICS * 
100 00 
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- CoaEannane 
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‘orf YN s cai a -_ 
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ee ae eae 
16 20 0.3 0.4 0. 0 0.4 0.8 1.2 1.6 2.0 
‘oe COLLECTOR VOLTAGE - VOLTS Ver ° COLLECTOR VOLTAGE - VOLTS Vge ~ BASE VOLTAGE - VOLTS 
PULSED DC CURRENT GAIN VERSUS BASE SATURATION VOLTAGE COLLECTOR SATURATION VOLTAGE 
COLLECTOR CURRENT ” VERSUS COLLECTOR CURRENT ceed VERSUS COLLECTOR CURRENT 


n 
g 8 
: are LH CTIA 
t tad 
7 Het TRC ¢ “COT ae : 
Br sin x S 
: LL Al att cima Nl SLIT LU Lal 
= ” r g 1:2 MA = 10 oto et | 
o id cles EL beace GAA <= SE ee ee 
= s SE ee ee ie 
4 = | ee LY “mrt a 
= 4 Pasta —t ame a a a 
2 NY H 0.87 Ss vt Ti PT ati tt 
e CUICCICC IT 2 FR 2 SC 
kad 
= 4 Al "0. me 8 vol fs 7 YA 
| || as 
Pale a LUT 
0 if = 9 So 
0. el 0.1 0.1 500 
Ic - COLLECTOR CURRENT - mA Ie ~ COLLECTOR CURRENT - mA e* ry CURRENT - mA 


*k ° a e ° e 
Single family characteristics on Transistor Curve Tracer. 
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FAIRCHILD NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


TYPICAL ELECTRICAL CHARACTERISTICS 


DELAY TIME VERSUS TURN ON 
SWITCHING TIMES VERSUS SWITCHING TIMES VERSUS BASE CURRENT AND 
- COLLECTOR CURRENT . AMBIENT TEMPERATURE | ie BASE-EMITTER OFF VOLTAGE 
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EMITTER TRANSITION AND 
RISE TIME VERSUS COLLECTOR QUTPUT CAPACITANCE VERSUS CONTOURS OF CONSTANT GAIN 
; AND TURN ON BASE CURRENT ve REVERSE BIAS VOLTAGE - BANDWIDTH PRODUCT (f,) 
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Iq ~ COLLECTOR CURRENT - mA REVERSE BIAS VOLTAGE - VOLTS Ic - COLLECTOR CURRENT - mA 
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TURN ON AND TURN OFF TURN ON AND TURN OFF TURN ON AND TURN OFF 
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LOWER LIMITING 
VOLTAGE VERSUS 
SOURCE RESISTANCE 


Cr 
CAIN 
Co TIE Te 
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COICO 
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CTT Pe Se 


100K 


COLLECTOR CUTOFF CURRENT 
; VERSUS AMBIENT TEMPERATURE 
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COLLECTOR CUTOFF CURRENT 
“e VERSUS REVERSE BIAS VOLTAGE 
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LVorp - PERCENTAGE OF LV¢¢c 


= \ ie 
Ee eee 
LY * 
Li i] tii ty TIh 
logo ~ COLLECTOR CUTOFF CURRENT - pA 


Icpo ~ COLLECTOR CUTOFF CURRENT - nA 


<a 
ee 
roe 
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15 


~ Veg COLLECTOR TO BASE VOLTAGE - VOLTS Ty ~ AMBIENT TEMPERATURE - °C Rp ~ SOURCE RESISTANCE - OHMS 


CHARGE STORAGE TIME — CONSTANT TEST CIRCUIT 


Source Impedance =500 


‘ nou 890 A0) 0.1 1Ka 
0 A N £0) Vout +6V 
; Vin 0.1 500 0 0 

-10 Vin @ -4y 
; 900.0 910 
7 0.0023 0.0023 | 
96.2 
Ra 10 10 
Pulse Generator | +7 ae 
VinRise Time < Insec " yee ‘ay 


Vin Rise Time less than Insec 
PW = 300 nsec 
Duty Cycle < 2% 


ton-tore MEASUREMENT CIRCUIT 


To Sampling Scope 


Vin 0.1 el 
Pulse Source : Rise Time < l nsec 
Rise Time <1nsec Input Z ~ 100 K 
; 100 2 
_ Pulse Width > 200nsec 
. Zi = 502 ae = 
Ton! Vec = 2V To? Veo = 2V 
Vp Grounded Vep = 7V 


CIRCUIT FOR MEASUREMENT OF PROPAGATION DELAY 


-ta + te 


Ep I O+vcc 
tod = Average Propagation per Transistor a 
LI | ae aa a | 
| een 
Pulse Generator 50 % 
tr < 0.5 nsec 8 STAGES 


Zo = 500 


send for Fairchild Publication APP-4. 


— =~ — | f==] { L__Cd (5) Pulse Conditions:. length = 300 wsec; duty cycle=1%. 


(6) See switching circuits for exact values of I., |,,, and |,,. 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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ta ~ AVERAGE PROPAGATION DELAY / TRANSISTOR - nsec 


AVERAGE PROPAGATION 
DELAY PER TRANSISTOR 
VERSUS COLLECTOR VOLTAGE 


ELT 
CeCe 
CNC ee 
CASEREETE EE 
CCA 


AVERAGED OVER TEN STAGES 
SEE PROPAGATION DELAY CIRCUIT 


0 
0 2 4 6 8 
Vee - SUPPLY VOLTAGE - VOLTS 


10 % Pulse waveform 
at point A 


To Sampling Oscilloscope 
Input Impedance = 500 
Rise Time = Insec 


Waveforms 1 and 2 Superimposed 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information 


2N3012 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


The 2N3012 is a 600 mc PNP silicon PLANAR epitaxial transistor designed for saturated and non- 

ae gree Bee aces : : PHYSICAL DIMENSIONS 
saturated switching circuits requiring up to 200 milliamperes of collector current. It is suitable for AL accordanes<with 
20 mc amplifiers, 10.7 mc IF amplifiers, and 100 mc oscillator converter circuits. JEDEC (TO-18) outline 


195 2 
LORDIA. = 


ABSOLUTE MAXIMUM RATINGS [Note 1] ren 
Maximum Temperatures MAX. 


Seating ! 


Storage Temperature —65°C to +200°C Plane $ 


Operating Junction Temperature 200°C Maximum say tink 


Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum © olan | 
Maximum Power Dissipation 01 gDIA. 


Total Dissipation at 25°C Case Temperature [Notes 2 and 3] | 1.2 Watts ~ = 100 
at 25°C Ambient Temperature [Notes 2 and 3] 0.36 Watt OG er TT sete 


Maximum Voltages Emitter" 2% \. Collector 
Vcso Collector to Base Voltage —12 Volts tra 
Vceo Collector to Emitter Voltage [Note 4] —12 Volts 
Vces Collector to Emitter Voltage —12 Volts eee 
Veso Emitter to Base Voltage —4.0 Volts se Deen, aes oa 


NOTES: All demens ininche 
Leads seattle ee 
Ae 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS 


DC Pulse Current Gain [Note 5] 30 7O 120 


Nee DC Pulse Current Gain [Note 5] 25 50 

ee DC Pulse Current Gain [Note 5] 20 40 Ic = 

Vce (sat) Collector Saturation Voltage —0.07 —0.15 Volts Ic= 

Vce (sat) Collector Saturation Voltage ‘ —0.1 -—0.2 Volts Ic= 

Vce (sat) Collector Saturation Voltage (+85°C) —0.15 —0.4 Volts Ic= 

Vce (sat) Collector Saturation Voltage —0.25 -—-0.5 Volts I= 

Vee (sat) Base Saturation Voltage —0.78 —0.90 —0.98  Voits lc = 

Vez (sat) Base Saturation Voltage | —0.85 —1.12 —1.2 Volts Ie= 

Vee (sat) Base Saturation Voltage —14 —1.7 Volts Ic= 
Ne High Frequency Current Gain (f = 100 mC) 4.0 5.5 k= 

Cor Output Capacitance 3.3 6.0 pf k= 

Cre Emitter Transition Capacitance 3.8 6.0 pf Ic = 

ices Collector Reverse Current 0.05 80 nA. Vce = 

Ices (85°C) Collector Reverse Current - 0.003 5.0 pA Ve= 

BV cto | Collector to Base Breakdown Voltage —12 Volts Ic= 

BV ces Collector to Emitter Breakdown Voltage —12 Volts = 

Vceo (Sust) Collector to Emitter Sustaining Voltage —12 Volts Ic= 

[Notes 4 and 5] (pulsed) 

BVeso Emitter to Base Breakdown Voltage —4.0 Volts le=100ynA lc = O 
Ton Turn On Time [Note 6] 25 60 nsec Ie=~30MA ln ~ 1.5 mA 
torr 


Turn Off Time [Note 6] 35 75 nsec Ic = 30mMA, Ils ~ 1.5 MA, In ~ —1.5 MA 


(1) These ratings are limiting values above which the serviceability of any individual semicondtictor de: 
vice may be impaired. 


(2) These are steady state limits. The factory.should be consulted on applications involving pulsed or FAI R C = ' LD 


low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance @& ee ee - 

of 146°C/watt (derating factor of 6.85 mW/°C). Junction-to-ambient thermal resistance of 486°C/watt S5 E= M ICO NI D UCTO = 

(derating factor of 2.06 mW/°C). A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTOR 2N3012 


TYPICAL ELECTRICAL CHARACTERISTICS 
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* Single family characteristics on Transistor Curve Tracer. 
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BASE CHARACTERISTICS* 
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BASE CHARACTERISTICS* 


Veg ~ BASE-EMITTER VOLTAGE - VOLTS 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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FAIRCHILD TRANSISTOR 2N3012 


TYPICAL ELECTRICAL CHARACTERISTICS 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f;) 
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DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 
BASE EMITTER VOLTAGE 
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FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENT 
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- TURN ON BASE CURRENT - 


Ip, 


TURN OFF BASE CURRENT - mA 
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SWITCHING TIMES. VERSUS 
COLLECTOR CURRENT 


nsec 
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SWITCHING TIME - 
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RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 
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Ic ~ COLLECTOR CURRENT - mA 


STORAGE TIME VERSUS TURN ON 
_AND TURN OFF BASE CURRENTS 
inane dae 
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- TURN ON BASE CURRENT - mA 
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Igo - TURN OFF BASE CURRENT - mA 


FALL TIME VERSUS TURN ON AND 
”TURN OFF BASE CURRENT 


° ieee TA TAT TAT 


SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 
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SWITCHING THEME 
3 3 
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T, - AMBIENT TEMPERATURE - °c 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


- TURN ON BASE CURRENT - mA 


1B 


- TURN OFF BASE CURRENT - 


mA 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


icclom [| | | [7] | Z| 
ae ie ae 


~ TURN ON BASE CURRENT - mA 


Ip) 


PAS ee 


Ee TURN OFF BASE CURRENT - mA 


SWITCHING TIME TEST CIRCUIT 


a Ea fy pf. | : 
e bb -2V 
a ee 
: = # 1002 622 
oO 
3 15 al [ Vout 
2 AY V; aL 2K TO SAMPLING SCOPE 
= -10 / LF Ise See. RISE TIME < lnsec 
= fh for mM 1002 INPUT 24100KQ 
ee RISE TIME < 1 nsec 
5 P.W. > 200 nsec 
Zin * 5OL = L 
09 “5 -10 ton Vob = +3V Vin « =7V 
Igo - TURN OFF BASE CURRENT - mA top = Vbp = ~4V0 Vin = +6V 
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- INPUT ADMITTANCE - mmhos 


Yie 


- mmhos 


~ OHMS 


Rg - SOURCE RESISTANCE 


Yje ~ 'NPUT ADMITTANCE 


INPUT ADMITTANCE VERSUS 
FREQUENCY-OUTPUT 
SHORT CIRCUIT 
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INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT AND 
VOLTAGE- OUTPUT SHORT CIRCUIT 
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TYPICAL COMMON EMITTER “Y’’ PARAMETERS 
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- OUTPUT ADMITTANCE - 
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Yog ~ OUTPUT ADMITTANCE - 


OUTPUT POUEACY ne VERSUS 
FREQUENCY-INPUT 
SHORT CIRCUIT 
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OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT AND 
VOLTAGE. INPUT SHORT CIRCUIT 
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Ic ~ COLLECTOR CURRENT - mA 


NON SATURATED SWITCHING PERFORMANCE 


~ 3V 
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INPUT 


+50V 


NOISE FIGURE VERSUS 
SOURCE RESISTANCE 
AND COLLECTOR CURRENT 


—-AIRCrRHILD 


67 


~ POWER GAIN - db 


OUTPUT 


IDEALIZED SMALL SIGNAL POWER 


GAIN VERSUS FREQUENCY 


: air = 10mA 
mice fae 
ainenlime St 
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ET NUP TTT 
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f - FREQUENCY - mc 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


OUTPUT je aul a 


- FORWARD TRANSFER ADMITTANCE - mmbhos 
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~ FORWARD TRANSFER ADMITTANCE - mmbhos 
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Scale = 2nsec / cm. 
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NF - NOISE FIGURE 


FORWARD TRANSFER 

ADMITTANCE VERSUS 

FREQUENCY-OUTPUT 
SHORT CIRCUIT | 
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FORWARD TRANSFER 
ADMITTANCE VERSUS 
COLLECTOR CURRENT AND 
VOLTAGE- OUTPUT SHORT CIRCUIT 


We - COLLECTOR CURRENT - mA 


REVERSE TRANSFER ADMITTANCE 
VERSUS FREQUENCY-INPUT 
SHORT CIRCUIT 
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~ REVERSE TRANSFER ADMITTANCE - mmhos 


REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT 
AND VOLTAGE-INPUT 
SHORT CIRCUIT 
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tele 


Yre 


FIVE STAGE RING OSCILLATOR FOR MEASUREMENT 


OF PROPAGATION DELAY 


— 5 TRANSISTORS aa 


NOISE FIGURE VERSUS 
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PROPAGATION DELAY TIME 
VERSUS 
: COLLECTOR SUPPLY VOLTAGE 


0 ~4 -8 -12 -16 


Voc ~ COLLECTOR SUPPLY VOLTAGE - VOLTS 


- PROPAGATION DELAY TIME ~ nsec 


od 


(4) Rating refers to a high-current point where coilector-to-emitter voltage is lowest. For more information 
send for Fairchild Publication APP-4. 

(5) Pulse Conditions: length = 300 usec; duty cycle=1%. 

(6) See switching circuit for exact values of |,, 


~ 2N3013 
NPN HIGH SPEED SATURATED SWITCH 


DIFFUSED SILICON PLANAR®* EPITAXIAL TRANSISTOR 


GENERAL DESCRIPTION - The 2N3013 is an NPN Silicon Planar Epitaxial Transistor designed 
for memory applications to 500 milliamperes. It features the unique combination of 350 MHz 


PHYSICAL DIMENSIONS 


minimum f,, with a guaranteed 300 milliampere collector saturation voltage of 0.5 volt. 


T in accordance with 
. JEDEC (TO-52) outline 
ABSOLUTE MAXIMUM RATINGS (Note 1) Ss 
| 195 p44 ee 
Maximum Temperatures | 178014. >>| 
; .030 MAX. 

Storage Temperature | -65°C to +200°C ; Seating 

Operating Junction Temperature | 200°C Maximum 

Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Temperature (Notes 2 and 3) 1.2 Watts 
at 100°C Case Temperature (Notes 2 and 3) 0.68 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) 0.36 Watt as 7 
Maximum Voltages PZ Ser 
.036 .028 
Vv Collector to Base Voltage 40 Volts NOTES: All dimensions in inches 
CBO j Leads are gold-plated kovar 
Vers Collector to Emitter Voltage 40 Volts: feugiat Goalgen 
VcKo Collector to Emitter Voltage (Note 4) 15 Volts 
VEBO Emitter to Base Voltage 5.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Characteristic Test Conditions 


< 
© 
3 


DC Pulse Current Gain (Note 5) 

FE DC Pulse Current Gain (Note 5) 

FE DC Pulse Current Gain (Note 5) 
hp p(-55°C) DC Pulse Current Gain (Note 5) | ; 
Vog (sat) Collector Saturation Voltage Volts 
Vor (sat) Collector Saturation Voltage (+125°C) . Volts 
VaR (sat) Collector Saturation Voltage Volts 


FE 


< 
Q? 
ic] 


< 
Q 
3 


30 mA 
30 mA 
30 mA 
100 mA 
300 mA 
30 mA 
100 mA 
300 mA 


0.4 
3.0 


co) 


10 
30 
3.0 
10 
30 


Vop(sat) Collector Saturation Voltage Volts 
Ver (sat) Base Saturation Voltage Volts 
Vaz (sat) Base Saturation Voltage Volts 


Io 
Io 
Io 
Io 
Io 
Io 
Io 
Io 
Io 
Io 
Io 


wound 


Vez (sat) . Base Saturation Voltage Volts. 


Additional Electrical Characteristics on page 2 


owes: * Planar is a patented Fairchild process. 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits, The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/Watt (derating factor of 6.85 mW/°C). Junction-to- 
ambient thermal resistance of 486°C/Watt (derating factor of 2.06 mW/°C). 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 


(6) See switching circuits for exact values of I,, I, p and I, 9° 


FAI ILD 


SEMICONDUCTOR 
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FAIRCHILD TRANSISTOR 2N3013 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Symbol Characteristic Min. Typ. Max. Units Test Conditions 


High Frequency Current Gain (f = 100 MHz) 


Output Capacitance 
Emitter Transition Capacitance 


20 V 
20 V 
100 pA 
100 vA 


Collector to Emitter Sustaining Voltage 10 mA 
(Notes 4 and 5) C (pulsed) 


Emitter to Base Breakdown Voltage 


Collector Reverse Current 


Collector Reverse Current 


ca] 


Collector to Base Breakdown Voltage 
Collector to Emitter Breakdown Voltage 


eee geen’ 


Charge Storage Time Constant (Note 6) I, 9 & -10 mA 
Turn On Time (Note 6) 07 In 1* 30 mA 


Turn Off Time (Note 6) | = 30mA, I, 5 + -30mA 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 
COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS 
nes 


pa lesb AL Li Mt TT [ein T aA ered 
Ree, a see7/| eecsese yl 
; Mal me, A ' o aa LLY /}IH : j+—+—t | 
: A eer 2 eee eA IT Teme ATT 
a I] fe LAL S aoe LA I : Pe A 
eft Tbe rT Ae ad ee 
gee 7 zens) eee ak 
‘> sof poet | 7 | > oft / I ead or eA 
sannTS Ape Feet ey 7 | Pete 
LL ee | | : coc oe | IT ae mag 
Veg - aie es re ‘ae Voge eaeaa face ones VOLTS Vee ~ COLLECTOR: EMITIER VOLTAGE - VOLTS 
COLLECTOR TERT COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS | 
“Tae | Y 
tales : . 
2 120 z 
au’) Zann ; : 
2 : i: 
Writ 2 ft ft 
byw i acd 
LMA TTT Te | Zee 
Veg ~ COLLECTOR - EMITTER VOLTAGE - VOLTS Vog — COLLECTOR-EMITTER VOLTAGE — VOLTS Vee - ‘COLLECTOR - ~ EMITTER VOLTAGE - VOLTS 
BASE sj atbelbmies BASE eee BASE CHARACTERISTICS 
200 
ane ~ 
oe a ee E seo : 
120 “fl | . 120 
Saat aneee a : 
Ge) : 
eel f/ aos S sl ‘ 
| PMA | Tt oe — A | 
LLY] | ti | | | ol | | LAA | | | 
0.4 0.8 1.2 1.4 0.4 0.6 0.8 1.0 1.2 1.4 0.4 0.6 0.8 1.4 
Pes BASE - EMITTER ae VOLTS Vege — BASE-EMITTER VOLTAGE — VOLTS Vpe ~ BASE- EMITTER VOLTAGE - VOLTS 


* Single family characteristics on Transistor Curve Tracer. 
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| | FAIRCHILD TRANSISTOR 2N3013 


_ legg— COLLECTOR REVERSE CURRENT — pA 


Veg — COLLECTOR-EMITTER VOLTAGE — V 


- PULSED DC CURRENT GAIN 


— TYPICAL ELECTRICAL CHARACTERISTICS 


PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 
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SHRINE 
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CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 
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Veg (sat) - COLLECTOR SATURATION VOLTAGE - V 


- ns 


TIME 


logs ~ COLLECTOR REVERSE CURRENT - pA 


BN 
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COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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Ie ~ COLLECTOR CURRENT - mA 


COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 


o 
R 
3 


T, ~ AMBIENT TEMPERATURE - °C 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 
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Veg (sat) - BASE SATURATION VOLTAGE - V 


CAPACITANCE — pF 


TIME - ns 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


TUT TY 
OD 7a 


HELEN 
F | | | tf | tf ANA“ 
Bee ee ee 


Ie - eae cee - mA 


INPUT AND OUTPUT 
CAPACITANCES VERSUS REVERSE 
BIAS VOLTAGE 


E*9,¢ 
obo ~ OUTPUT CAPACITANCE 


REVERSE BIAS VOLTAGE — V 


SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 


. 7 
Ta - AMBIENT TEMPERATURE - °C 


FAIRCHILD TRANSISTOR 2N3013 | | 


TYPICAL SWITCHING CHARACTERISTICS 


Igo - TURN OFF BASE CURRENT - mA 


Igo - TURN OFF BASE CURRENT - mA 


-5.0 


=, 


- 2.0 


. VBE (9) - BASE - EMITTER OFF VOLTAGE - VOLTS 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 


1g) ~ TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENT 


1g, ~ TURN ON BASE CURRENT - mA 


DELAY TIME VERSUS TURN ON 
BASE CURRENT AND 
BASE-EMITTER OFF VOLTAGE 
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1g, ~ TURN ON BASE CURRENT - mA 


ae 
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Pulse Generator 


Vin Rise Time < I ns 
Source Impedance = 50Q 


PW 2 300 ns 
Duty Cycle <2% 


Igo - TURN OFF BASE CURRENT - mA 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 


crm] | YL ALY 
ca 


Igo ~ TURN OFF BASE CURRENT - mA 
q 
» 


VALS 
Renee 


Ig) ~ TURN ON BASE CURRENT - mA 


_ FALL TIME VERSUS TURN ON AND 
TURN OFF BASE eURNENT 


1g, ~ TURN ON BASE CURRENT - mA 


RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENT 


La a a 
a 


Ht ENS 


- TURN ON BASE CURRENT - mA 


ry 


Ic > COLLECTOR CURRENT - mA 


CHARGE STORAGE TIME MEASUREMENT CIRCUIT 


A! g90Q 0 luF 1ka 
9 ©) 
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Igo - TURN OFF BASE CURRENT - mA 
t) ' 3 


Rise and Fatl Times 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 


Ig) ~ TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENT 


Igg - TURN OFF BASE CURRENT - mA 


Ig) ~ TURN ON BASE CURRENT - mA 


ton — torr MEASUREMENT CIRCUIT | 


Vout 


To Sampling Scope 
Rise Time <I ns . 


502 
Pulse Source input Z = 00k 


tins 
Pulse Width = 240 ns 


Zin * 502 


To Sampli 


10% Pulse waveform 


ng Oscilloscope 
Input Impedance = 50Q 
Rise Time < 1 ns 


2N3014 


NPN HIGH SPEED SATURATED SWITCH | 


DIFFUSED SILICON PLANAR* 


e HIGH SPEED...... 


rs = 18 ns (MAX) AT 10 mA 
on == 16 ns (MAX) AT 30 mA 
soba tae te ‘a = 25 ns (MAX) AT 30 mA 
e MEDIUM VOLTAGE . » LVgcq = 20 V (MIN) 
e HIGH FREQUENCY .. . f, = 350 MHz (MIN), 550 MHz (TYP) AT 30 mA 
e LOW CAPACITANCE . . . C,,, = 5.0 pF (MAX) AT 5.0 V 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 


Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 
at 100°C Case Temperature 
at 25°C Ambient Temperature 


Maximum Voltages and Current 


Vero Collector to Base Voltage - 

Voes Collector to Emitter Voltage — 

Vero Collector to Emitter Voltage (Note 4) 
Veo Emitter to Base Voltage 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) ; 


SYMBOL CHARACTERISTICS 


High Frequency Current Gain (f = 100 MHz) 
Open Circuit Output Capacitance 
Open Circuit Input Capacitance 
logs Collector Reverse Current 
logs(-+125°C) Collector Reverse Current 
BVcRo Collector to Base Breakdown Voltage 
BVces | Collector to Emitter Breakdown Voltage 
Vero (sust) Collector to Emitter Sustaining Voltage (Notes 4 and 5) 
BV-26 Emitter to Base Breakdown Voltage 
Charge Storage Time Constant (Note 6) 
Turn On Time (Note 6) 
Turn Off Time (Note 6) 


Additional Electrical Characteristics on page 2 
Notes on page 2 


— —65°C to +200°C 


-+200°C Maximum 
-+-300°C Maximum 


1.2 Watts 
0.68 Watt 
0.36 Watt 


40 Volts 
40 Volts 
20 Volts 
5.0 Volts 


TYP. MAX. 
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UNITS 


* EPITAXIAL TRANSISTOR 


PHYSICAL DIMENSIONS 
in accordance with | 
JEDEC (T0-52) outline 


eae 
198 p14 
.178 | 


.030 MAX. F 756 
115 
0 


Seating 


Plane t 
50 


oa | 


NOTES: All dimensions in inches 
_ Leads are gold-plated kovar 
Collector internally connected to case 
Package weight 1s 0.41 gram 


TEST CONDITIONS 


I, = 30 mA 
I; =0 

IL =0 

Veg = 20V 
Veg = 20V 
Ic = 100 pA |. =0 

Io = 100 WA Veg = 0 
I, = 10 mA (pulsed) |, = 0 

I. = 100 wA 
Io = Ia; -~ 10 mA Ibo ~~ —10 mA 
1, ~ 30 mA I,, =~ 3.0 mA 


lo ~ 30 mA I, ~ 3.0 mA 
lap ~—3.0 mA 


Voz = 10V 
Veg = 5.0V 
Veg = 0.5 V 
Vee = 0 

Veg = 0 


*Planar is a patented Fairchild process. 


-AIRCHILM 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


—_ _ FAIRCHILD TRANSISTOR 2N3014 : 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS : TYP. MAX. UNITS TEST CONDITIONS 


DC Pulse Current Gain (Note 5) lo =30mA Veg = 0.4V 
DC Pulse Current Gain (Note 5) | 1, = 10mA Veg = 0.4V 
DC Pulse Current Gain (Note 5) | Ip =100mA VQ =10V 
he-(—55°C) DC Pulse Current Gain (Note 5) I, =30 mA Veg = 0.4V 
Veg (sat) Collector Saturation Voltage : 0. Volts I, =10mA 1; = 1.0 mA 


Veg (sat) Collector Saturation Voltage Volts I, =30mA I, = 3.0 mA 
Vo,(sat) Collector Saturation Voltage (+-125°C) : : Volts I, = 30 mA I; = 3.0 mA 
Veg (sat) Collector Saturation Voltage Volts I, =100mA I, = 10mA 
Vpe(sat) Base Saturation Voltage ; Volts Ic =10mA I, = 1.0 mA 
Vp (sat) Base Saturation Voltage 82 Volts Ic =30mA 1, = 3.0 mA 
Vor (sat) Base Saturation Voltage : , Volts Ic = 100 mA I, = 10mA 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.85 mW/°C); junction to ambient 
thermal resistance of 486°C/Watt (derating factor of 2.06 mW/°C). 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 

(6) See switching circuits for exact values of Ic, Ib:, and Iz. 


TYPICAL COLLECTOR CHARACTERISTICS 
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TYPICAL BASE CHARACTERISTICS 
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COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 
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FAIRCHILD TRANSISTOR 2N3014 
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TYPICAL SWITCHING CHARACTERISTICS 
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ton AND toge TEST CIRCUIT 


Vout 

To Sampling Scope 
2 Rise Time <1.0 ns 
Input 2 ~100 kQ 


10% Pulse waveform 
at point ‘A’ 


To Sampling Oscilloscope 
input impedance = 50Q 
Rise Time < 1 ns 


2N3015. 


FAIRCHILD NPN DIFFUSED SILICON PLANAR 
EPITAXIAL TRANSISTOR 


HIGH SPEED SATURATED SWITCH 


The 2N3015 is an NPN double-diffused silicon PLANAR epitaxial transistor designed primarily for 
high-speed commercial switching applications at collector currents to 500 milliamperes and col- 
lector voltages to 60 volts. It is an excellent core driver with switching times guaranteed at 300 
and 500 mA, and an LVeso of 30 volts. 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 
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1305014. 
ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 008 
Storage Temperature —65°C to +200°C Seating 
Operating Junction Temperature 200°C Maximum | 
Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum ee 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 3.0 Watts 

at 25°C Ambient Temperature [Notes 2 and 3] 0.8 Watt 

Maximum Voltages 

Vcso Collector to Base Voltage 60 Volts 
‘Vceo Collector to Emitter Voltage [Note 4] 30 Volts 


Veso Emitter to Base Voltage 5.0 Volts. 


NOTES: Alt dimensions in inches 
Leads are gold-plated kovar 
Cottector internally connected to case 
Package weight is 1.1 grams 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 


DC Pulse Current Gain-[Note 5] lc = 150 mA Vee= 10V 
DC Pulse Current Gain [Note 5] Ic = 300 mA Vce = 0.7 V 
Vce (sat) Collector Saturation Voltage ; : lc = 150 mA I= 15 mA 
{[pulsed, see Note 5] 
Vee (sat) Collector Saturation Voltage : : lc = 500 mA Is = 50mA 
[pulsed, see Note 5] 
Vee (sat) Base Saturation Voltage ; ‘ lc = 150 mA I= 15 mA 
[pulsed, see Note 5] 
Vee (sat) . Base Saturation Voltage : ; lc = 500 mA Ib = 50 mA 
[pulsed, see Note 5] 


Nee 

Ices 

Iceo (125°C) 
Core 

BV cto 

Vceo (sust) 


BVe80 


tote 


tors 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor de- 


High Frequency Current Gain (f = 100 MHz 
Collector Reverse Current 

Collector Cutoff Current 

Output Capacitance 

Collector to Base Breakdown Voltage 


Collector to Emitter Sustaining Voltage 
[Notes 4 and 5] 


Emitter to Base Breakdown Voltage 
Turn On Time [Note 6] 
Turn On Time [Note 6] 
Turn Off Time [Note 6] 
Turn Off Time [Note 6] 


vice may be impaired. 


ie (2) These are steady state limits. The factory should be consulted on applications involving pulsed or EE £ | — Cc fmol i l__.C) 


i low duty cycle operations. 


© (3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance 
z 


Ic = 50 mA Vee = 10 V 
Vee = O Vce = 30 V 
le =O Ves = 30 V 
Ik =O Ves = 10V 
lc = 100 pA I; = 0 
Ic = 30 MA ls =O 
(pulsed) 
le = 100 pA Ic = 0 
Ic = 300 mA Iss =~ 30 mA 
Ic = 500 mA Iss ~ 50mA 
Ic = 300 mA, ls; = 30 mA, le =~ —30 mA 
Ic = 500 mA, Is; ~ 50 mA, In2 ~ —5O mA 


* Planar is a patented Fairchild process. 


of 58.3°C/watt (derating factor of 17.2 mW/° C). Junction-to-ambient thermal resistance of 219°C/watt GE-MMICONDUCTOR 
(derating factor of 4.6 mW/°C). 


(Notes continued on page 4) 
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FAIRCHILD NPN DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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ton TEST CIRCUIT (Ic = 300 mA) 
+25V 


20022 
To Sampling Scope 
Input Z = 10MQ 
ae Rise Time < Insec 


Rise time of input pulse < 2.0nsec 
Input impedance = 500 


ton TEST CIRCUIT (Ic ~ 500 mA) 


+25V 


20022 
To Sampling Scope 
Input Z + 10M2 


502 Rise Time < Insec 


Rise time of input pulse < 2.0nsec 
Input impedance s 502 


STORAGE TIME VERSUS TURN ON 
a AND TURN OFF BASE CURRENTS 
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FALL TIME VERSUS TURN ON 
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SWITCHING CHARACTERISTICS | 


FALL TIME VERSUS TURN ON 
- AND TURN OFF BASE CURRENTS 
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Ipe 


1p, ~ TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
™ AND TURN OFF BASE CURRENTS 


Igo - TURN OFF BASE CURRENT - mA 


Ip] - TURN ON BASE CURRENT - mA 


tore TEST CIRCUIT (lc ~ 300 mA) 
+10V +25V 


To Sampling Scope 
Input Z » 1OMQ 
Rise Time < Insec 


Rise Time of input pulse < 2.0nsec 


‘Input impedance ~ 502 


tor: TEST CIRCUIT (1c ~~ 500 mA) 


+16V +25V 


1002 


To Sampling Scope 
Input Z + 10MQ 


200nsec Rise time < lnsec 


Rise time of input pulse < 2.0nsec 
Input impedance * 502 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information 
send for Fairchild Publication APP-4. 


F— Lr | |  —_ pi i LC) (5) Pulse Conditions: length = 300 usec; duty nae =1%. 


(6) See switching circuits for exact values of I,, |,,, and I,,. 
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GENERAL DESCRIPTION - The 2N3019 and 2N3020 are NPN Silicon Planar Epitaxial Transistors designed primarily for amplifier 


and switching applications. These devices feature high breakdown voltages, low leakage currents, low capacity and a beta useful 


- 2N3019 * 2N3020 
NPN HIGH VOLTAGE GENERAL PURPOSE AMPLIFIERS 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


PHYSICAL DIMENSIONS 
in accordance with 


over an extremely wide current range. Switching operation at 1.0 ampere is permissible due to the low saturation voltage. JEDEC (TO-5) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature -65°C to +300°C 
Operating Junction Temperature . +200°C 
Lead Temperature (Soldering, No Time Limit) +300°C 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 5.0 Watts 


Maximum Voltages 


\\ 7 Collector 
\ 


at 25°C Ambient Temperature (Notes 2 and 3) 0.8 Watt 


Collector to Base Voltage 140 Volts Na — 
O34 oe Ze. 
Collector to Emitter Voltage (Note 4) 80 Volts 028 029 


NOTES: All dimensions in incnes 


Emitter to Base Voltage 7.0 Volts Leads are gold plated kovar 


Collector internally connected to case 
Package weight is 1 11 grams 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


NOTES: (1) 
(2) 
(3) 


(4) 
(5) 
(6) 
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2N3019 2N3020 
Characteristic Min. Max. Min. Max. Units Conditions 


< 
Q 
| 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain 

DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
Collector Saturation Voltage (Note 5) 


< 
Q 
9} 


< 
Q 
ic) 


< 
Q 
13) 


< 
Q 
a5) 


< 
QD 
ry 


Collector Saturation Voltage (Note 5) 
Base Saturation Voltage (Note 5) 
High Frequency Current Gain(f = 20 Mc) 


Q 
my 


Output Capacitance (f = 1 Mc) 


Q 
Ww 


Input Capacitance (f = 1 Mc) 
Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 

Collector to Base Breakdown Voltage 


ee eee ne eee 
ic] 
w 


mmamaanandllandncll alr Waa 
wo wo 


<<< < 
Q 
wo 


< 
Q 
wo 


enon 
< 

re 

to 


100 ywA 


Collector to Emitter Sustaining Voltage = 30 mA 
(Notes 4 and 5) (pulsed) 


Emitter to Base Breakdown Voltage : = 0 
Collector-Base Time Constant (f = 4 Mc) = 10 mA 
Noise Figure (Note 6) 100 vA 


— 

Q 
om 

wo 


These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 350°C/Watt (derating factor of 28.6 mW/°C; 
junction-to- ambient thermal resistance of 218°C/Watt (derating factor of 4.6 mW/°C. 


Rating refers to a high-curren point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 


Pulse Conditions: length = 300 psec; duty cycle < 1%. 


f= 10Ke;R, = 1 Ka. Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
SEMICONDUCTO 
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2N3056 - 2N3056A - 2N3057- 2N3057A 
NPN HIGH-VOLTAGE, HIGH-CURRENT AMPLIFIERS 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION - 


for use in high-current amplifier applications. 


emitter voltage of 60 and 80 volts is permissible. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature 


Operating Junction Temperature 


These devices are NPN silicon Planar epitaxial transistors designed 


Operation to one ampere plus collector to 


Lead Temperature (Soldering, 60 sec. time limit) 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature 


at 100°C Case Temperature 


(Notes 2 and 3) 
(Notes 2 and 3) 


at 25°C Ambient Temperature (Notes 2 and 3) 


Maximum Voltages and Current 


VoBO Collector to Base Voltage 

CEO Collector to Emitter Voltage (Note 4) 
VERO Emitter to Base Voltage 
Io Continuous Collector Current (Note 2) 


-65°C to +200°C 


+200°C Maximum 


+300°C Maximum 


2N3056 
2N3057 


100 Volts 

60 Volts 
7.0 Volts 
1.0 Amp 


5.0 Watts 
2.8 Watts 
0.4 Watt 


2N3056A 
2N3057A 


140 Volts 

80 Volts 
7.0 Volts 
1.0 Amp 


PHYSICAL DIMENSIONS 
_ in accordance with 
_. . JEDEC (TO-46) outline, . 


hae: 798 Sy 
178514. 


: > Seating 


“4 NOTES: Alt dimensions in inches 

ate as Leads'are. gold-plated kovar 
"’ Collector internally connected to case ° 
"Package weight. is.0.36 gram’. ; 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3056 2N3057 
2N3056A 2N3057A 
Min. Max. Min. Max. 


Characteristic Units Test Conditions 
(Note 5) 


(Note 5) 


DC Pulse Current Gain 
DC Pulse Current Gain 
DC Current Gain 

DC Pulse Current Gain 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 


Base Saturation Voltage (pulsed, see Note 5) 


(Note 5) 


Q 


Small Signal Current Gain 
({ = 1.0 kHz) 


Open Circuit Output Capacitance 


Open Circuit Input Capacitance 


Ha 


Emitter to Base Breakdown Voltage 
Emitter Cutoff Current 


Noise Figure (Note 6) 


foil 


ro 


Additional Electrical Characteristics on page 2 (See notes on back page) 
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BV 


I 
I 


CBO 
CBO 
CBO 
CBO 


I 
I 


NOTES: 


(1) 
(2) 


(3). 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3056 2N3056A 
2N3057 2N3057A 


Characteristic Min. Max. Min. Max. 


Collector to Base Breakdown Voltage 


Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 


Collector Saturation Voltage 
(Note 5) 


Collector Saturation Voltage 
(Note 5) 


Collector Cutoff Current 


- Collector Cutoff Current 


Collector Cutoff Current 


‘Collector Cutoff Current 


Collector-Base Time Constant (f= 4.0 MHz) 


High Frequency Current Gain (2N3056 only) 4.0 
({ = 20MHz) 

High Frequency Current Gain (2N3056A only) 
({ = 20 MHz) 

High Frequency Current Gain (2N3057 only) 5.0 
({ = 20 MHz) 


High Frequency Current Gain (2N3057A only) 
({ = 20 MHz) 


These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
These are steady state limits. 


G 
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The factory should be consulted on applications involving pulsed or low duty cycle operations. 


Test Conditions 


100 yA 


30 mA 
(pulsed) 


= 150 mA 
(pulsed) 


= 500 mA 
(pulsed) 


= 0 
= 0 


These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 35°C/watt (derating factor of 28.6 mW/°C); junction-to- 
ambient thermal resistance of 438°C/watt (derating factor of 2.28mW/°C). 


Rating refers to a high-current point where collector-to-emitter voltage is lowest. 
Pulse Conditions: length = 300 usec; duty cycle = 1%. 
1.0KHzZ,R, = 10K. 


For more information send for Fairchild Publication APP-4/2. 
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2N3072 - 2N3073 
PNP VHF AMPLIFIERS, HIGH CURRENT SWITCHES 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


The 2N3072 and 2N3073 are PNP silicon PLANAR epitaxial transistors designed for digital and 


analog applications at current levels to 500 milliamperes. The high gain-bandwidth product, f,, PHYSICAL DIMENSIONS 


at high currents, makes them excellent units for line driving and memory applications. = in accordance with 
JEDEC (TO-5) outline 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 2N3072 - 2N3073 
Storage Temperature —65°C to +200°C —65°C to +200°C 
Operating Junction Temperature 200°C Maximum 200°C Maximum 


| Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum 300°C Maximum 
Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature 3.0 Watts 1.2 Watts 

[Notes 2 and 3] . 

at 25°C Ambient Temperature 0.8 Watt 0.36 Watt 
[Notes 2 and 3] 3 | - 2 are i 
Maximum Voltages and Current | 7: we 

Vcso Collector to Base Voltage -—60 Volts _ —60 Volts | 
Vceo Collector to Emitter Voltage [Note 4] —60 Volts —60 Voits vents are gekeclalee ora? 
Veso Emitter to Base Voltage | —4.0 Volts —4.0 Volts | Pachage weightis 1 gree. 
Ic Collector Current [Note 2] 500 mA 500 mA 


2N3072 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


SYMBOL CHARACTERISTIC — . MIN TYP. MAX. UNITS TEST CONDITIONS 


DC Pulse Current Gain 30 67 lk =50mA Ve=-—1.0V 
[Note 5] 


DC Pulse Current Gain 15 43 lc = 300 MA Vee = —2,0 V 
[Note 5] 


Vee (sat) Base Saturation Voltage —0.9 —1.2 Volts Ic = 50 mA I= 2.5 mA 
Vee (sat) Base Saturation Voltage —1.25 —2.0 Volts lc=300mA I= 30mA 
Vce (sat) Collector Saturation Voltage —0.08 —0.25 Volts Ic = 50 mA b= 2.5mA 
Vce (sat) Collector Saturation Voltage —0.33 —1.0 Voits lc=300mMmA Ilze=30mA 
hie High Frequency Current 13 2.0 lc=50mA Vee=—20V 
Gain (f = 100 mc) | 
Vceo (sust) Collector to Emitter Volts Ic = 30 mA lI: =0O 
Sustaining Voltage (pulsed) 
[Notes 4 and 5] | | 
Turn On Time , lc = 300 mA Ili ~ 30MA 
[Note 6] | * 
Turn Off Time Ic ~ 300 mA, Is: ~ 30 mA, 
[Note 6] le =~ —30 mA 


Additional Electrical Characteristics on page 2. 


\— Collector 


lead No 3 


NOTES: Ali dimensions in inches 
Leads.are gold-plated kovar 
Collector internally connected to case 
Package weight is 0.43 gram 


2N3073 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C. and junction-to-case thermal resistance of 58.3°C/Watt (derating factor of 17.2 mW/ 
°C) for the 2N3072 and 146°C/Watt (derating factor of 6.85 mW/°C) for the 2N3073. Junction-to-ambient thermal resistance of 219°C/Watt (derat- 
ing factor of 4.56 mW/°C for the 2N3072 and 486°C/Watt (derating factor of 2.1 mW/°C) for the 2N3073. | . 

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5) Pulse Conditions: length = 300 uwSec; duty cycle = 1%. 

(6) See switching circuit for exact values of I,, |,,, and !,,. 
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FAIRCHILD TRANSISTORS 2N3072¢2N3073 —t”~” 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) | 
SYMBOL | CHARACTERISTIC ae MIN. —_—=TYP.. . UNITS TEST CONDITIONS 


here (—55°C) DC Pulse Current Gain [Note 5] 

Cor Output Capacitance 

Ices Collector Reverse Current 

Ices (125°C) Collector Reverse Current : 

BVcso Collector to Base Breakdown Voitage 
BV it0 Emitter to Base Breakdown Voltage 


_ TYPICAL COLLECTOR AND BASE CHARACTERISTICS * 


ACTIVE ‘REGION _ SATURATION REGION DC PULSED CURRENT GAIN 
| ; VERSUS COLLECTOR CURRENT 
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Single family characteristics on Transistor Curve Tracer. 


9-231 


FAIRCHILD TRANSISTORS 2N3072¢2N3073. i s—tS 


COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 
gc a Ke ee nee a 


~ PA 


Ices ~ COLLECTOR REVERSE CURRENT 


Veg ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 
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SWITCHING TIMES - nsec 
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-10 -20 -50 -100 -200 = -500 
Ie ~ COLLECTOR CURRENT - mA 


STORAGE TIME VERSUS TURN ON 


e AND TURN OFF BASE CURRENTS 


- TURN OFF BASE CURRENT - mA 
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FALL TIME VERSUS TURN ON © 


- AND TURN OFF BASE CURRENTS | 
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Igy - TURN ON BASE CURRENT - mA 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 
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SWITCHING TIMES > nsec 


T, ~ AMBIENT TEMPERATURE - °C 


STORAGE TIME VERSUS TURN ON 
oa AND TURN OFF BASE CURRENTS 
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Ig) ~ TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
‘es AND TURN OFF BASE CURRENTS 
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1g, ~ TURN ON BASE CURRENT - mA 


VBE) ~ REVERSE BASE-EMITTER VOLTAGE - VOLTS 
1 6 4 8 


0 


INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 


REVERSE BIAS VOLTAGE - VOLTS 


RISE TIME VERSUS COLLECTOR 
; AND TURN ON BASE CURRENTS 


/ 
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0 -7.0 -10 50 
Ip, ~ TURN ON BASE CURRENT - mA 


STORAGE TIME VERSUS TURN ON 


AND TURN OFF BASE CURRENTS 


- TURN OFF BASE CURRENT - mA 
' 4 $ 


FALL TIME VERSUS TURN ON 


AND TURN OFF BASE CURRENTS 
- 0 


- TURN OFF BASE CURRENT - mA 


pe 


All data for switching curves taken without a “speed-up” capacitor unless otherwise noted. 
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Veg ~ COLLECTOR VOLTAGE - VOLTS 


CONTOURS OF CONSTANT GAIN 

BANDWIDTH PRODUCT (f,) 
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STORAGE TIME VERSUS TURN ON 
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FALL TIME VERSUS TURN ON 
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SMALL SIGNAL CHARACTERISTICS 
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CHARCTERISTICS RELATIVE TO VALUE AT I= -10mA 


CHARACTERISTICS RELATIVE TO VALUE AT Vo, = 
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CHARACTERISTICS RELATIVE TO VALUE AT Ty = 


COLLECTOR VOLTAGE - VOLTS 


h PARAMETERS (f= 1 kc) 


SYMBOL CHARACTERISTICS 


hie 
oe 
Dre 
te 


input Resistance 

Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 


20 MC BINARY COUNTER 


SINE WAVE INPUT 
f = 20mcs 


MONOSTABLE BLOCKING OSCILLATOR 


Vee = -20V 
© 


Ic = -300mA 


aan 
Vin = 1.5V MIN 
PW = 140nsec MIN 


[2.5usec| 


tr = 40nsec 


t * 20nsec 
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SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


UNITS TEST CONDITIONS 


lc=10mMmA 
lc=10mA 
lc =10mA 


ohms 
umhos 
x10° 


LINE DRIVER 


*Vec 


2N2297 


2N3072 
2N3073 


Ton and Tope TEST CIRCUIT 


-30V 


0.47 


75 
PULSE GENERATOR 


Vin = -9V . - - 
tr, t¢S6nsec 

P.W. = O.5ysec 

ZiN = 500 
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Vee = —10V 
Voce = —10V 
Vce = —10V 


Vor = 


—10V 


Vout 
TO SAMPLING 
OSCILLOSCOPE 
ty <Insec 
Zin 20.1MQ 


2N3107 « 2N3108 « 2N3109 « 2N3110 
NPN HIGH-VOLTAGE, HIGH-CURRENT AMPLIFIERS 
AND SATURATED SWITCHES 


aiiaiad SILICON PLANAR* EPITAXIAL TRANSISTORS 


e HIGH VOLTAGE.......... * oso = = 40 V (MIN) (2N3109/10); 60 V (MIN) (2N3107/8) 
e LOW SATURATION VOLTAGE . . . V.,(sat) = 1.0 V (MAX) AT 1.0 A 
e LOW NOISE ........... _ NF = 7.0 dB (MAX) AT 1.0 kHz 


t,, = 200 ns (MAX) AT 150 mA 
. to¢¢ = 600 ns (MAX) AT 150 mA 
a a as naa 300 AT 150 mA 

| hee = 40 (MIN) AT 500 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


e MEDIUM SWITCHING SPEED... 


Storage Temperature —65°C to +200°C 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, 60 second time limit) 300°C Maximum 
Maximum Power Dissipation (Notes 2 and 3) - - % 
Total Dissipation at 25°C Case Temperature 7 5.0 Watts 
at 25°C Ambient Temperature 0.8 Watt 
Maximum Voltages and Current 2N3107 © 2N3108 2N3109 + 2N3110 
Vero Collector to Base Voltage 100 Volts 80 Volts 
Vero Collector to Emitter Voltage (Note 4) 60 Volts 40 Volts 
Vero Emitter to Base Voltage 7.0 Volts 7.0 Volts 


ELECTRICAL CHARACTERISTICS (25° C Free Air Temperature unless otherwise noted) 


2N3107 * 2N3109 
CHARACTERISTICS . MAX. 
DC Pulse Current Gain (Note 5) | 


DC Pulse Current Gain (Note 5) 


SYMBOL MIN. TYP. 


2N3108 » 2N3110 


L 
%, 


PHYSICAL DIMENSIONS 
in accérdance with 
JEDEC (TO. 8) outline 


019, 
‘016 DIA. 


:028 029 


NOTES: All dimensions.in inches 
Leads are gold-plated kovar 
_ Collector internally connected to case 
' Package weight is 1.1 grams 


TEST CONDITIONS 
Io = 150 mA 1.0V 


MAX. UNITS 


Vee = 


CES . 
lope (150 ‘ C) 
leso 
BVcB0 
BYcB0 
Vero (sust) 
Veeco (sust) 
BV E30 


DC Current Gain 


DC Pulse Current Gain (Note 5) 
Base Saturation Voltage (Note 5) — 


' Base Saturation Voltage (Notes 5 and 6) 


Collector Saturation Voltage (Note 5) 
Collector Saturation Voltage (Notes 5 and 6) 


_ High Frequency Current Gain (f = 20 MHz) 


Open Circuit Output Capacitance 
Open Circuit Output Capacitance 
Open Circuit Input Capacitance 
Collector Reverse Current 


~ Collector Cutoff Current 


Emitter Cutoff Current | 
Collector to Base Breakdown Voltage 
Collector to Base Breakdown Voltage 


Collector to Emitter Sustaining Voltage (Notes 4 and 5) 
Collector to Emitter Sustaining Voltage (Notes 4 and 5) 


Emitter to Base Breakdown Voltage 
Noise Figure (f = 1.0 kHz) 


Turn On Time (Note 7) 


3.5 10 


_(2N3107 only) 


(2N3109 only) 
62 
0.4 
0.5 
0.05 


(2N3107 only) 
(2N3109 only) 
(2N3107 only) 
(2N3109 only) 


3.5 


20 
25 
80 
10 
10 
10 


7.0 


0.16 
0.76 
3.0 43 
(2N3108 only) 
(2N3110 only) 
62 
0.4 
0.5 
0.05 


2N3108 only) Volts 


2N3108 only) Volts 


( 
(2N3110 only) Volts 
( 
( 


2N3110 only) Volts 


3.5 


120 


Volts 


7.0 4B 


200 ns 


I, = 500 mA 
Ic =0.1 mA 
I, = 150 mA 
Io = 150 mA 
IL =10A : 

I, = 150 mA 


1 = 1000 mA 


BW = 200 Hz 


Veg = 10V 
Vez = 10V 
Voz = 10V 
I, = 15mA 
I, = 100 mA 
l, =15mA 
I, = 100 mA 
Voz = 10V 
Voz = 10V 
Veg = 10V 
Vig = 0.5V 
Veg = 0 
E=07 

Vex = 5.0V 
Io = 100 wA 
lo = 100 vA 
Io = 30 mA 
I. = 30 mA 


Ie = 100 vA 


Vee = 10V 
aa 1.0k2— 


Turn Off Time (Note 7) 350 


Additional Electrical Characteristics on page 2 . Notes on page 4 
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Ih. = —7.9 mA 
600 ns oi 150mA I, 


*Planar is a patented Fairchild process. 
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CHARACTERISTICS RELATIVE TO VALUE AT Ty = 25°C 
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* Single family characteristics on Transistor Curve Tracer. 
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TYPICAL SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 


| 2N3107 
SYMBOL 2N3109 


2N3108 
2N3110— UNITS 


ohms 
pumhos 


X10~* 
ohms 
“mhos 
X10~* 


CONDITIONS 


= 1.0mA 
Ic = 1.0 mA 


Ic = 1.0 mA 
Ip = 10mA 
Ic = 1.0 mA 
Io = 1.0 mA 


SWITCHING CIRCUIT 


+20V 


lOus 
_+16V 


ty OF INPUT PULSE < 15ns 
ty OF INPUT PULSE < I5ns 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


-7.5V - 


Veg = 9.0V 
Veg = 9.0 V 
Veg = 9.0 V 
Veg = 9.0 V 
Vogp = 9.0V 
Veg = 9.0 V 
Vog = 9.0V 


TO OSCILLOSCOPE 
RISE TIME>I5ns 
INPUT Z* 100k2 


‘(2) These are steady. state limits. The factory should be consulted on applications involving pulsed or low-duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 35°C/Watt (derating factor of 28. . mW/* C); Junction to ambient thermal 


resistance of 218°C/Watt (derating factor of 4.57 mW/°C). 


(4) This rating refers to a high-current point where collector to emitter voltage is romesks For more information send for Fairchild Publication APP-4/2. 


(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 
(6) Saturation voltage measured with 14" lead length. 
(7) See test circuit for exact values of Ic, Is:, and 2. 
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2N3114 
NPN HIGH-VOLTAGE AMPLIFIER 


DIFFUSED SILICON PLANAR TRANSISTOR 


The 2N3114 is an NPN silicon PLANAR transistor primarily designed for high-voltage, medium- 


power amplifier applications. This device features a guaranteed minimum LVceo of 150 volts and PHYSICAL DIMENSIONS 
ini in accordance with 
a minimum fr of 40 mc, and operates at current levels up to 100 mA. JEDEC (TO-5) outline 
oo ae 22D IA, 
.335 
ABSOLUTE MAXIMUM RATINGS [Note 1] Rion ae 
Maximum Temperatures 08 
Storage Temperature —65°C to +200°C : mane ! 
Operating Junction Temperature | 200°C Maximum | 


Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum — ae ogo 


Maximum Power Dissipation 
Total Dissipation at 25°C Case Paneratuie [Notes 2 and 3] 5.0 Watts 
at 25°C Free Air Temperature [Notes 2 and 3] 0.8 Watt 


Maximum Voltages 


Vcso Collector to Base Voltage 150 Volts | see 
Vcro Collector to Emitter Voltage [Note 4] 150 Volts , 028 029 
Veso Emitter to Base Voltage 5.0 Volts | NOTES: Ail dimensions in inches 


Leads are Bald plated kovar 
Coflector internally Connected to case 
Pac Sapo ie yght is 1.10 grams 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 


Hee DC Pulse Current Gain [Note 5] 7 30 lc = 30mA Vee = 10 V 
ee DC Current Gain 15 lc = 100 vA Ve = 10 V 
here (—55°C) DC Pulse Current Gain [Note 5] 12 | lc = 30 mA Ve = 10V_ 
Vee (Sat) Base Saturation Voltage 8. A lc = 50 mA l= 5.0mA 
Vce (sat) Collector Saturation Voltage ; lc = 50 mA Ip = 5.0mA 
lcBo ~ Collector Cutoff Current | , k=O Vcs = 100 V 
Icso (150°C) Collector Cutoff Current : =O Ves = 100 V 


leBo Emitter Cutoff Current 

hte Small Signal Current Gain (f = 1.0 kc) 

Nite High Frequency Current Gain (f = 20 mc) 
Cop Output Capacitance 

Cre Emitter Transition Capacitance 

R. (hie) Real Part of Input Impedance (f = 100 mc) 
BV cso Collector to Base Breakdown Voltage 


Vceo (sust) Collector to Emitter Sustaining Voltage 
[Notes 4 and 5] 


BV¢s0 Emitter to Base Breakdown Voltage 


NOTES: 


= 0 
lc = 30 mA 
lE=0O 
Ic =O 
lc=10mA 


lc = 100 yA — 


(pulsed)... 


le = 100 pA 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 35°C/watt (derating factor of 28.6 mW/ °C); junc- 


tion-to-ambient thermal resistance of 219°C/watt (derating factor of 4.56 mW/°C). 


Ve = 4.0 V_ 
Vce = 5.0 V 
Ve = 10V 
Vcs = 20 V 
Ves = 0.5 V 
le =0 
Is =O 


; Ic = 0) 


(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild ueea en APP- 4. 


(5) Pulse conditions: Length = 300 usec; duty cycle=1%. 


SVS =a D res R 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


9-238 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 
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RANSISTOR 2N3114 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR SATURATION 
DC PULSE CURRENT GAIN DC PULSED CURRENT GAIN VOLTAGE VERSUS COLLECTOR 
VERSUS COLLECTOR CURRENT VERSUS AMBIENT TEMPERATURE N 


Nee - FORWARD CURRENT TRANSFER RATIO 
Nee ~ FORWARD CURRENT TRANSFER RATIO 


Vor (sat) - COLLECTOR SATURATION VOLTAGE - VOLTS 
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EMITTER TRANSITION 
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TYPICAL SMALL SIGNAL CHARACTERISTICS (f = 1.0 kc) 


SYMBOL CHARACTERISTIC 


Small Signal Current Gain 


Input Resistance 
Output Conductance 
Voltage Feedback Ratio 
Input Resistance 

. Output Conductance 
Voltage Feedback Ratio 


BR 


CHARACTERISTICS RELATIVE TO VALUE AT I, = 1.0mA 


ete aoe cian. i 


CHARACTERISTICS RELATIVE TO VALUE AT Vo, = 5.0V 


TYPICAL 
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CHARACTERISTICS RELATIVE TO VALUE AT I = 1.0mA 
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SEMICONDUCTOR 
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CHARACTERISTICS RELATIVE TO VALUE AT Vcr «5.0V 


TYPICAL UNITS 


TEST CONDITIONS 
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— 2N3117_ 
NPN VERY LOW-NOISE, LOW-LEVEL TYPE 


DIFFUSED SILICON PLANAR TRANSISTOR 


~The 2N3117 is an NPN double-diffused silicon PLANAR transistor designed for use in high- 
performance, low-level, low-noise amplifiers from dc to 60 mc. 


PHYSICAL DIMENSIONS 


wales , ; : eee in accordance with 
_ The very-low-noise characteristic over a wide range of source resistance makes this device ideal JEDEC (TO-18) outline 


for transducer amplifiers. Also, high-beta at collector currents down to one microampere permits 
microwatt operation in applications where power supply drain is a factor, such as, solar cell 
power sources. 


ABSOLUTE MAXIMUM RATINGS [Note 7] 


500 MIN. 


Maximum Temperatures 
Storage Temperature —65°C to +200°C sO 1ONBDIAS ll l | : 
Operating Junction Temperature 200°C Maximum oe wae 
Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum 
Maximum Power Dissipation | 
Total Dissipation at 25°C Case Temperature [Notes 8 and 9] 1.2 Watts 
at 100°C Case Temperature [Notes 8 and 9] 0.68 Watt 
at 25°C Ambient Temperature [Notes 8 and 9] 0.36 Watt 
Maximum Voltages and Current 
Vcso Collector to Base Voltage 60 Volts Ore Mi deancane io 
Vceo Collector to Emitter Voltage [Note 6] 60 Volts Pe sar nnes conan ee Ae 
Veso Emitter to Base Voitage 6.0 Voits Paphaee welent is GAd gram at, 
Ic Collector Current 50 mA 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted). 
- SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS © | TEST CONDITIONS 


Nee DC Current Gain 250 500 Vee = 5.0 V 
hee DC Current Gain 400 ; Ve = 5.0V 
hee DC Current Gain 300 | 
ee DC Current Gain 100 
he. (—55°C) DC Current Gain 50 
Vee (on) = Emitter-Base On Voltage 
Vee (sat) Collector Saturation Voltage 
hte High Frequency Current Gain (f = 30 mc) 
Icko Collector Cutoff Current 
Icso (150°C) Collector Cutoff Current 
leBo Emitter Cutoff Current 
Cor Output Capacitance 
Cre Emitter Transition Capacitance 
BV cso Collector to Base Breakdown Voltage 


Veto (sust) Collector to Emitter Sustaining Voltage 
| [Notes 5 and 6] _ (pulsed) 


Emitter to Base Breakdown Voltage ; Ic = 0 

Narrow Band Noise Figure [Note 1] le = 5.0 nA Vee = 5.0 V 
Narrow Band Noise Figure [Note 2] 1. lc = 5.0 vA Vee = 5.0 V 
Narrow Band Noise Figure [Note 3] O07 lc = 30 vA Vcc = 5.0 V 
Narrow Band Noise Figure [Note 4] Ie = 30 nA Vee = 5.0 V 
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_ FAIRCHILD TRANSISTOR 2N31 


SMALL’SIGNAL CHARACTERISTICS (f=1lkc) 


SYMBOL CHARACTERISTIC | | MIN. TYP. MAX. UNITS ~ TEST CONDITIONS 
hie Input Resistance ed 10 18 24 Kohms le=10mMA Vee =5.0V 
oe Output Conductance 15 40 yumho le=10MA Ve=5.0V > 
re : Voltage Feedback Ratio 425 800 x10° le=10mA Ve =5.0V 
Nee Small Signal Current Gain | 400 620 900 Ile = 1.0MA . Vee = 5.0 V 
COMMON EMITTER CHARACTERISTICS 
1.4 1.5 
ee veesov | | | ft | | | | 
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CHARACTERISTICS RELATIVE TO VALUE AT Ip = 1:0 mA 
CHARACTERISTICS RELATIVE TO VALUE AT Vo¢ = 5 V 
CHARACTERISTICS RELATIVE TO VALUE AT T = 25°C 
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TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR SATURATION COLLECTOR-BASE DIODE REVERSE 
VOLTAGE VERSUS COLLECTOR BASE SATURATION VOLTAGE CURRENT VERSUS REVERSE 
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NOTES 

(1) Rg = 50K; f = 10Kc; Power Bandwidth = 1.0Kc. 

(2) Ry = 50KQ;f = 1.0Kc; Power Bandwidth = 200 cps. 

(3) Rg = 10KQ;f = 100 cps; Power Bandwidth = 20 cps. 

(4) Ro = 10K2;f = 10cps; Power Bandwidth = 2.0 cps. 


(5) Pulse Conditions: length = 300 psec; duty cycle = 1.0%. 

(6) These ratings refer to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
(7) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(8) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations, 


(9) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/Watt (derating factor of 6.85 mW/ °C); 
junction-to-ambient thermal resistance of 486°C/Watt deratine 4 factor of 2.06 mW/ "C), 
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2N3120 + 2N3121 
PNP VHF AMPLIFIERS, HIGH CURRENT SWITCHES 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


The 2N3120 and 2N3121 are PNP silicon PLANAR epitaxial transistors designed for digital and 
analog applications at current levels to 500 milliamperes. The high gain-bandwidth product, f;, at 
high currents, makes them excellent units for line driving and memory applications. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 2N3120 2N3121 
Storage Temperature —65°C to +200°C —65°C to +200°C 
Operating Junction Temperature 200°C Maximum 200°C Maximum 
Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum 300°C Maximum 

Maximum Power Dissipation . 

Total Dissipation at 25°C Case Temperature [Notes 2 & 3] 3.0 Watts *1.2 Watts 
at 25°C Ambient Temperature [Notes 2 & 3] 0.8 Watt 0.36 Watt 


Maximum Voltages and Current 


Vso Collector to Base Voltage —45 Volts —45 Volts 
Veo Collector to Emitter Voltage [Note ae _ —45 Volts —45 Volts 
Vso Emitter to Base Voltage | —4.0 Volts —4.0 Volts 
le Collector Current [Note 2] | 500mA 500mA 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC 


DC Pulse Current Gain 


MIN. TYP. MAX. 
30 67 


UNITS TEST CONDITIONS 
le=50mA Ve = —1.0V 


[Note 5] 
Hee | DC Pulse Current Gain 15 43 le = 300 MA Vee = —2.0 V 
[Note 5] | 
Vie (sat) . Base Saturation Voltage  —0.9 —1.2 Volts lc =50mA I= 2.5 mA 
Vee (sat) Base Saturation Voltage —1.35 —2.0 Volts Ic=500mA Ii,=50mA 


Vce (sat) Collector Saturation —0.08 —0.25 Volts lc=50mA 1:=2.5mA 


Voltage 

Vce (sat) Collector Saturation —0.6 —1.0 Volts lc-=500mA I1,;=50mA 
Voltage 

Nte High Frequency Current 13 2.0 le=50MmMA Vee=—20V 
Gain (f = 100 mc) 

Vceo (sust) Collector to Emitter —45 | Volts Ic = 30 mA Is =O 
Sustaining Voltage ; (pulsed) 
‘[Notes 4 and 5] 

ton Turn On Time [Note 6] | 17 40 nSec le ~300mA Is ~30MA 

Tort Turn Off Time [Note 6] 40 100 nSec le ~300mMmA Is = 30MA 


lbp ~ —30 mA 


Additional Electrical Characteristics on page 2. 


NOTES: - 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
‘2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


2N3120 


PHYSICAL DIMENSIONS - 
in accordance with: 
JEDEC (TO-5) outline 


35 me 
DIA- 


~ Collector 
ead No, 3 


NOTES: All dimensions in inches 
Leads are gold plated kovar 
Collector internally connéc ted to case, 
Package weight is 1.1 grams >: 


2N3121 


PHYSICAL DIMENSIONS 
~~ jin accordance with — 
JEDEC (TO-18) outline 


\. Collector 


NOTES: All dimensions in inches‘ 
Leads are gold-plated kovar- 
Colkector internally connected to case 
Package weight 1s 0:4 gram. 


'3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58.3°C/Watt (derating factor of 17.2 mW/°C) 
for the 2N3120 and 146°C/Watt (derating factor of 6.85 mW/°C) for the 2N3121. Junction-to-ambient thermal resistance of et7 Gy Watt (derating factor 


of 4.56 mW/°C for the 2N3120 and 486°C/Watt (derating factor of 2.1 mW/°C) for the 2N3121. 


4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 


5) Pulse Conditions: length = 300 uSec; duty cycle= 1%. 
6) See switching circuit for exact values of I, I,,, and I). 
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FAIRCHILD TRANSISTORS 2N3120 ¢2N3121 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 


hre (—55°C) DC Pulse Current Gain [Note 5] : 12 50 Ilc=50MA Vee = —1.0V 
Vce (sat) Collector Saturation Voltage —0.33 —0.5 Volts I¢c=300mMmA tk =30mA 
Co Output Capacitance 7.0 10 k=O Ves = —10 V 
Ices Collector Reverse Current 0.033 10 Ve = —-30V Ve =O 
Ices (125°C) Collector Reverse Current 0.3 10 Vee = —30V Ve=O 
BV cpo Collector to Base Breakdown Voltage —45 lc=1004A Ie =O 
BVé0 Emitter to Base Breakdown Voltage —4.0 | Volts tk=1004A k=O 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 


ACTIVE oer | SATURATION REGION DC PULSED CURRENT GAIN 
| VERSUS COLLECTOR CURRENT 


I~ COLLECTOR CURRENT - mA 
t ’ ‘ = 


Ic - COLLECTOR CURRENT - mA 
t ' ’ : 
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BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


Ig ~ COLLECTOR CURRENT - mA 
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* Single family characteristics on Transistor Curve Tracer. 
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logs ~ COLLECTOR REVERSE CURRENT 


SWHTCHING TIMES - nsec 


TURN OFF BASE CURRENT - mA 


Igo - 


TURN OFF BASE CURRENT - mA 


COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 


Vog ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 
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FAIRCHILD TRANSISTORS 2N3120  2N3121 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR REVERSE CURRENT 


Ty, ~ AMBIENT TEMPERATURE ~ “C 


SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 
1g, © 30mA 
Igo *.-30mA 
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INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 
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DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE | 
BASE EMITTER VOLTAGE 
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FALL TIME VERSUS TURN ON 
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All data for switching curves taken without a ‘“‘Speed-up”’ Capacitor unless otherwise noted. 
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FAIRCHILD TRANSISTORS 2N3120 ¢ 2N3121 
~ SMALL SIGNAL CHARACTERISTICS _ 


5.0; Oo 15 
a ee || S a a 
: Seth = eee fap 
= 2.0 BNG@E u a 1.3 Hg: 
Pot E os oe ae 
eee Ras. : anaes 
2 Te s ae Bet La co wel 
a ee el e E et A 
i : : ee an a oe a 
Sn E ee ee, ead 
: : ; ey 2A 
Sod ZL LA 
OTT 27 ee iO 
a re ee a ee es (a ae a 
PLO 720-50 10-20 =50 = re a a a a a 
| "Ie + COLLECTOR CURRENT - mA & Vee. - eres ine - VOLTS Ty > AMBIENT TEMPERATURE - °C 
.*. h PARAMETERS (f= 1 kc) 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 
hie | Input Resistance 480 1500 ohms le=10mMA Vo=—10V 
Noe Output Conductance 80 1200 “umhos le=10mA Ve =—10V 
Are Voltage Feedback Ratio 162 2600 x10° le =10mA Vee =-—10V 
te Small Signal Current Gain 25 74 180 lc=10MmMA Ve=—10V 
20 MC BINARY COUNTER LINE DRIVER 
Voc 7 -2.5V 
*Vec 
2N2297 
a 
R C 
2N3120 ewe 
2N3121 
SINE WAVE INPUT 
f = 20mcs 
-MONOSTABLE BLOCKING OSCILLATOR Ton and Tors TEST CIRCUIT 
Vec = -20V 
Your 
TO SAMPLING 
OSCILLOSCOPE 
ie = -300mA Sone 
3120 
Vpy 2 1.5V MIN Hei LI 


PW = 140nsec MIN 


|2.5usec| PULSE GENERATOR 
Vin = -9V 
: ty, t¢S6nsec 
t 40nsec P.W, = 0.5ysec 
& = 20nsec Zin = 502 
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-2N3137 
NPN CLASS-C RF AMPLIFIER 


DIFFUSED SILICON PLANAR*EPITAXIAL TRANSISTOR 


The 2N3137 is an NPN silicon PLANAR epitaxial transistor designed primarily for service as a 
Class-C, RF power amplifier. Power output at 250 MHz is typically 0.5 watt with 100 mW drive. PHYSICAL DIMENSIONS 
In addition to the large signal capabilities, the low-noise and high gain-bandwidth product char- in accordance with 

acteristics of the 2N3137 provide excellent performance in a variety of small signal and linear JEDEC (TO-5) outline 
amplifier applications. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


Storage Temperature _ | —65°C to +200°C 
Operating Junction Temperature ’ 200°C Maximum 
Lead Temperature (soldering, 60 sec. time limit) 300°C Maximum 
- Maximum Power Dissipation | 
Total Dissipation at 25°C Case Temperature [Notes 6 and 7] 1.0 watt 
25°C Ambient Temperature [Notes 6 and 7] 0.6 watt 
Maximum Voltages | as a plated how oe cee 
Vcso Collector to Base Voltage 40 Volts Sennen > 
Vceo Collector to Emitter Voltage [Note 4] — 20 Volts 
Veso Emitter to Base Voltage 4.0 Volts 


-LECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 
hee DC Pulse Current Gain [Note 5] 20, 70 120 lc = 50 mA Voce = 5.0 V 
Vce (sat) Collector Saturation Voltage 4 0.12 03 Volts lc = 50mA lp = 5.0mA 
IcB0 Collector Cutoff Current , 0.12 50 nA k=O Vcs = 20 V 
Icso (150°C) Collector Cutoff Current | 0.10 50 uA lL =O Vcs = 20 V 
BV cso Collector to Base Breakdown Voltage 40 Volts ll =O lc = 100 vA 
BVes0 Emitter to Base Breakdown Voltage 4.0 : Volts lc = 0 le = 100 vA 
Vceo (sust) Collector to Emitter Sustaining Voltage 20 Volts IZ =O lc = 15mA 
[Notes 4 and 5] (pulsed) 
Hr High Frequency Current Gain (f = 100 MHz ) 5.0 7.5 lc = 50mA Ve = 10V 
Cobo - Output Capacitance 2.8 3.5 pF IE =O Vee = 10V 
Gre Amplifier Power Gain [Note 2] | 6.0 7.0 dB lc = 0 Vee = 20 V 
(fo = 250 MHz) , (zero signal) (zero signal) 
v7) Collector Efficiency [Note 3] 40 60 % lec=O Vee = 20 V 


(fo = 250 MHz) (zero signal) (zero signal) 


* Planar is a patented Fairchild process. 


OTES: 

) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. | 

) RF power- in = 100 mW (see test circuit). 

) RF power-in = 100 mW. Conduction angle adjusted through R to obtain maximum efficiency with a minimum of 400 mW out. (See test circuit.) 
) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

) Pulse Conditions: length = 300 usec; duty cycle = 1%. . 

) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

) 


These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 175° Cryer (derating factor of 5.71 
mW/°C); junction-to- ambient thermal resistance of 292°C/watt (derating factor of 3.42 mW/°C). 
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FAIRCHILD TRANSISTOR 2N3137 


TYPICAL ELECTRICAL CHARACTERISTICS 


OUTPUT ADMITTANCE VERSUS OUTPUT ADMITTANCE VERSUS | 
COLLECTOR CURRENT-INPUT FREQUENCY INPUT CONTOURS OF CONSTANT GAIN 
SHORT CIRCUIT z SHORT CIRCUIT BANDWIDTH PRODUCT (f1) 
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FAIRCHILD TRANSISTOR 2N3137 a 
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- 2N3209 
PNP HIGH SPEED SWITCH AND RF AMPLIFIER 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


The 2N3209 is a 550 mc PNP diffused silicon PLANAR epitaxial transistor designed for saturated | | 
and non-saturated switching circuits requiring up to 200. milliamperes of collector current. It is PHYSICAL DIMENSIONS 


suitable for 20 mc RF amplifiers, 10.7 mc IF amplifiers, 100 mc oscillator converter circuits. in accordance with 
JEDEC (TO-18) outline 


ABSOLUTE MAXIMUM RATING [Note 1] 
Maximum Temperatures 


Storage Temperature —65°C to +200°C : a 
Operating Junction Temperature 200°C Maximum eng 
Lead Temperature (Soldering, 60 sec time limit). | 300°C Maximum | , aaa 

LEADS ; | : 

Maximum Power Dissipation 2 | 7 | | i 
Total Dissipation at 25°C Case Temperature 1.2 Watts 
[Notes 2 and 3] : | 
at 25°C Ambient Temperature 0.36 Watt 


[Notes 2 and 3] 
Maximum Voltages and Current 


Vcso Collector to Base Voltage | —20 Volts 
Vceo Collector to Emitter Voltage [Note 4] —20 Voits 
: Veso Emitter to Base Voltage '—4.0 Volts 


nally 66 
: Package we iat fs 0.43 gr am 


I, Collector Current | 200 mA 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 
SYMBOL CHARACTERISTIC : MAX. UNITS ‘TEST CONDITIONS © 


hee DC Pulse Current Gain [Note 5] 30 75 120 — le=30mMA VeE= 
hee DC Pulse Current Gain [Note 5] 25 67 le=10mA. Ve 
hee DC Pulse Current Gain [Note 5] 15 30. —t Ie = 100 MA Vee = 
Vce (sat) Collector Saturation Voltage —0.07 —0.15 is Ie =10mA le 
Vee (sat) Collector Saturation Voltage —0.1 —0.2 lc = 30 mA — 
Vce (sat) Collector Saturation Voltage —0.28 —0.6 $s =6l¢=100mA |, 
hie High Frequency Current Gain 4.0 5.5 le=30mMmA Vee 
(f = 100 mc) | | : | | | 
Vero (sust) Collector to Emitter Sustaining | —20 l=10mA 1,-0 
. Voltage [Notes 4 and 5] : (pulsed) -* e 
ton Turn On Time [Note 6] | . 6 lez 30mA~ Is, = 1.5 mA 
tots Turn Off Time [Note 6] le = 30 mA, I! = leo 1.5 mA 


Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/watt (derating factor of 6. 85 mW/°C); 
junction-to-ambient thermal resistance of 486°C/watt (derating factor of 2.06 mW/°C.) 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication’ APP-4. 

(5) Pulse Conditions: length = 300 usec; duty cycle = 1%. 

(6) See switching circuit for exact values of Ic, 1,, and |,,. 


a 


SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


9-254 


mA 


- COLLECTOR CURRENT - 


Ig 


le - COLLECTOR CURRENT - mA 


- COLLECTOR CURRENT - mA 


Ic 


FAIRCHILD TRANSISTOR 2N3209 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


— SYMBOL CHARACTERISTICS . MIN. TYP. MAX. UNITS TEST CONDITIONS 
_ bre (—55°C) DC Pulse Current Gain [Note 5] 12 43 le = 30mA Ve= —O.5V 
Vee (sat) Base Saturation Voltage —0.78 —0.92 —0.98 _ Volts lc = 10mA le = 1.0mA 
Vee (sat) Base Saturation Voltage —0.85 —1.1 —1.2 Volts. Ic=30mA Is = 3.0mA 
Vor (sat) Base Saturation Voltage —1.4 —1.7 Volts Ic = 100mA 1,=10mMA 
Ices Collector Reverse Current 0.05 80 nA Ve = —-10V Ve =O 
Ices (125°C) Collector Reverse Current 0.025 10 BA Ve =-10V Ve =O 
© Coe ae = Output Capacitance : 3.0 5.0 pf Vee=—-5.0V [=O 
Cr ....| Emitter Transition Capacitance | 3.8 6.0 pf Ve=—O.5V k=O 
BV cso’ Collector to Base Breakdown Voltage | —20 | Volts l= 104A I; =O 
. BVces. _. Collector to Emitter Breakdown Voltage —20 Volts le = 1OWA Ves = O 


‘ | BV ii0 © _ “~~ Emitter to Base Breakdown Voltage —4.0 Volts l= 1004A I=O 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS 


PULSED DC CURRENT GAIN 
SATURATION, REGION - VERSUS COLLECTOR CURRENT 
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COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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Veg ~ BASE-EMITTER VOLTAGE - VOLTS Ie ~ COLLECTOR CURRENT - mA 


BASE SATURATION VOLTAGE 
; VERSUS COLLECTOR CURRENT 
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‘FAIRCHILD TRANSISTOR 2N3209 


nA 


- COLLECTOR - BASE REVERSE CURRENT - 


lego 


nsec 


SWITCHING TIME - 


- TURN ON BASE CURRENT - mA 
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- mA 


- TURN ON BASE CURRENT 
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~ COLLECTOR-BASE REVERSE 
CURRENT VERSUS REVERSE 
BIAS VOLTAGE 
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Veg ~ COLLECTOR - BASE VOLTAGE ~ VOLTS 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


TXT 


-10 -20 -50 -100 
Ie ~ COLLECTOR CURRENT - mA 


-200 


STORAGE TIME VERSUS. TURN ON 


AND TURN OFF BASE CURRENTS 


FALL TIME VERSUS TURN ON AND 


__TURN OFF BASE CURRENTS 


Igo > TURN OFF BASE CURRENT - mA 


nA 


~ COLLECTOR - BASE REVERSE CURRENT - 


'cBo 


mA 


- TURN ON BASE CURRENT - 


'B1 


Ip - TURN ON BASE CURRENT - mA 
i] f] 1 ' 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS TEMPERATURE 
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SWITCHING TIMES 
VERSUS 
AMBIENT TEMPERATURE 


Ty ~ AMBIENT TEMPERATURE - °C 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
~10 


Igo ~ TURN OFF BASE CURRENT - mA 


FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENTS 
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CAPACITANCE 


VpplO) - REVERSE BASE-EMITTER VOLTAGE - VOLTS 


mA 
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Rake 
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- TURN ON BASE CURRENT - 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


REVERSE BIAS VOLTAGE - 


VOLTS 


DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 
BASE EMITTER VOLTAGE 


1g, ~ TURN ON BASE CURRENT - mA 


STORAGE TIME VERSUS TURN ON 
: AND TURN OFF BASE CURRENTS 
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RISE TIME VERSUS COLLECTOR 
“ AND TURN ON BASE CURRENTS 


FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENTS 


Igo ~ TURN OFF BASE CURRENT - mA 


SWITCHING TIME TEST CIRCUIT 


in 
PULSE SOURCE 
RISE TIME < 1 nsec me 
P.W. > 200 nsec 
Zin * 502 


ton 


Vout 


TO SAMPLING SCOPE 
RISE TIME < 1 nsec 
INPUT Z*100KQ 


Vib * +3V Vin = -7V 


tote Vip * -4V Vin = +6V 


mmhos 


~ [INPUT ADMITTANCE - 


mhos 


- INPUT ADMITTANCE - 


- db 


POWER GAIN 


FAIRCHILD TRANSISTOR 2N3209 | 
TYPICAL COMMON EMITTER “‘Y” PARAMETERS 


FORWARD TRANSFER 
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— 2N3250 > 2N3251 
PNP HIGH SPEED SWITCH AND RF AMPLIFIER 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N4034 e 2N4035 


GENERAL DESCRIPTION - The 2N3250 and 2N3251 are High-Gain, High-Voltage Silicon PNP Transistors 


suitable for a wide range of applications including high-voltage switching; low-noise, low-current require- PHYSICAL DIMENSIONS 


in accordance with 
ments; and high-gain RF applications. JEDEC (TO-18) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Plane 


Storage Temperature -65°C to +200°C Seating +- 
Operating Junction Temperature 200°C Maximum 


3 LEADS 


Lead Temperature (Soldering, 60 Second Time Limit) 300°C Maximum 
Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.2 Watts 
at 25°C Ambient Temperature (Notes 2 and 3) _— 0.36 Watt 


Maximum Voltages and Current 


Vopo Collector to Base Voltage ~50 Volts 036 028 
Vero Collector to Emitter Voltage | -40 Volts saa ee 

. Is are -plat v 
VERO Emitter to Base Voltage -5.0 Volts Catetr Linton 
Io Collector Current 200 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
2N3250 2N3251 


Characteristic Min. Max. Min. Max. | Test Conditions 


DC Pulse Current Gain 

DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
Collector Saturation Voltage 
Base Saturation Voltage 


High Frequency Current Gain 
(f = 100 MHz) 


Collector Base Time Constant 
(f = 31.8 MHz) 


Noise Figure (f = 100 Hz) 
Delay Time 

Rise Time 

Storage Time 

Fall Time: 


Additional Electrical Characteristics on page 2 ; *Planar is a patented Fairchild process. 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 145°C/Watt (derating factor of 6.9mW/°C); junction-to- 
ambient thermal resistance of 486°C/Watt (derating factor of 2.1mW/°C). 


(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse conditions: Length = 300 us. ; duty cycle = 1%. 


FAIRCHILD 


SEMICONDUCTOR 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


9-258 


a FAIRCHILD TRANSISTORS 2N3250 « 2N3251 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3250 2N3251 


Characteristic ; Max, : Max. Test Conditions 


Output Capacitance 

Emitter Transition Capacitance 
DC Pulse Current Gain 
Collector Saturation Voltage 
Base Saturation Voltage 


Collector-to-Emitter Breakdown 
Voltage (Notes 4 and 5) 


Collector to Base Breakdown Voltage 


< 
w 
| 


ca) 


B BEE B 
oo ol 


mt 
GB 


Emitter to Base Breakdown Voltage 
Collector Current 


< 
w 
BI 


Base Current 

Small Signal Current Gain (f= 1 kHz ) 
Voltage Feedback Ratio (f= 1 kHz) 
Input Impedance (f = 1 kHz) 

Output Admittance (f = 1 kHz) 


a wo 
6 


© 
By 


BREE << 


FIG. 1 DELAY AND RISE TIME EQUIVALENT TEST CIRCUIT e@ FIG. 2 STORAGE AND FALL TIME EQUIVALENT TEST CIRCUIT 


300 ns 
DUTY CYCLE=2% 


10 < t)< 500 ps 
DUTY CYCLE=2% 


* TOTAL SHUNT CAPACITANCE OF TEST JIG AND CONNECTORS 
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PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION - The 2N3250A and 2N3251A are PNP silicon Planar epitaxial transistors hoe 
. Per : ss re : ; na PHYSICAL DIMENSIONS 
designed primarily for fast high vol - : | 
gned p y fo igh voltage switching and high-gain RF applications in accordance with 
ABSOLUTE MAXIMUM RATINGS (Note 1) | JEDEC (TO-18) outline 
; .230 
Maximum Temperatures | | | 19519 209 DIA. 
Storage Temperature -65°C to +200°C ——T | 
Operating Junction Temperature 200°C Maximum f rial : 
Lead Temperature (Soldering, 60 Second Time Limit) 300°C Maximum Pete ves 
Maximum Power Dissipation | . | a LEnES 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.2 Watts 
at 25°C Ambient Temperature (Notes 2 and 3) 0.36 Watt 


Maximum Voltages and Current 


VcBo | Collector to Base Voltage -60 Volts 

Vo EO Collector to Emitter Voltage -60 Volts 

VERO Emitter to Base Voltage 7 | =-5.0 Volts [A | 

Ie Collector Current (200s toa 


Package weight is 0.43 gram. . 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
2N3250A 2N3251A 
Characteristic Min. Max, Min. Max, Test Conditions 


DC Pulse Current Gain 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 


Pulsed Collector Saturation Voltage 
(Note 5) 


Pulsed Base Saturation Voltage 
(Note 5) 


High Frequency Current Gain 
(f = 100 MHz) 


Collector Base Time Constant 
(f = 31.8 MHz) 


Noise Figure (f = 100 Hz) 
Delay Time 

Rise Time 

Storage Time 

Fall Time 


Additional Electrical Characteristics on page 2 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 145°C/Watt (derating factor of 6.9mW/°C); junction to 
- ambient thermal resistance of 486°C/Watt (derating factor of 2.1mW/°C). 


(4) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 


(5) Pulse conditions: Length = 300 usec; duty cycle = 1%, 


-AIRCrRHILOM 
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FAIRCHILD TRANSISTORS 2N3250A * 2N3251A 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
’ 2N3250A 2N3251A | 
‘Characteristic Min, Max. Min. Max. Test Conditions 


Output Capacitance 
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wo 
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Input Capacitance 
DC Pulse Current Gain 
Pulsed Collector Saturation Voltage 


— pt pe 


YTaangaoesnh# 
ta 


Pulsed Base Saturation Voltage 


oo oO 


Collector to Emitter Sustaining Voltage = 10 
(Notes 4 and 5) (pulsed) 


Collector to Base Breakdown Voltage 


Loan | 
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Emitter to Base Breakdown Voltage 


Q 
— 
BB 


a” 
3] 


Collector Current 
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Base Current 

Small Signal Current Gain (f = 1 kHz) 
Voltage Feedback Ratio (f = 1 kHz) 
Input Impedance (f = 1 kHz) 

Output Admittance (f = 1 kHz) 
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FIG. 1 DELAY AND RISE TIME EQUIVALENT TEST CIRCUIT @ FIG. 2 STORAGE AND FALL TIME EQUIVALENT TEST CIRCUIT 


-3V 
<Insec 


-10.6V——— 


300 easel __ 


DUTY CYCLE=2% 


10 < t}< 500 psec 
DUTY CYCLE=2% 


“TOTAL SHUNT CAPACITANCE OF TEST JIG AND CONNECTORS 
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2N3252 - 2N3253 - 2N3444 
NPN SWITCHING TYPE 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3724 - 2N3725 


GENERAL DESCRIPTION - The 2N3252, 2N3253, and 2N3444 are Double Diffused Silicon NPN Transistors 


packaged in the JEDEC TO-5 outline. They are designed for high-speed switching, high-frequency amplifier | potas PHYSICAL DIMENSIONS 
a Wi Merte 
’ ° JEDEC (TO-5) outline | 


370 
335 DIA 


applications, and may be used as core drivers, relay drivers, and pulse generators. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature | -65°C to +200°C 

Operating Junction Temperature +200°C Maximum ae 
Lead Temperature (Soldering, 60 sec Time Limit) 2N3252 - 2N3253 +300°C Maximum aoe 3 li | ioe 
Lead Temperature (Soldering, 10 sec Time Limit) 2N3444 +240°C Maximum 


Maximum Power Dissipation (Notes 2 and 3) 


Base 


Total Dissipation at 25°C Case Temperature 5.0 Watts polstd Ne? 
at 25°C Ambient Temperature 1.0 Watt 
Maximum Voltages and Currents 2N3252 2N3253 2N3444 : 
: ~  N Colle | 
VoRo Collector to Base Voltage 60 Volts 75 Volts 80 Volts / ey naga a 
Voro Collector to Emitter Voltage 30 Volts 40 Volts 50 Volts : oe | _ 
| VEBO Emitter to Base Voltage 5.0 Volts 5.0 Volts 5.0 Volts | , pares oreenein x 
Io Collector Current 1.0 Amp 1.0 Amp 1.0 Amp 0 Roekowe wergmtis Li grams. 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
2N3252 — 2N3253 2N3444 


Characteristic Min. Max. Min. Max. Min. Max. Conditions 


<j 
Q 
ty 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 


Pulsed Base Saturation Voltage 
(Note 5) 


Pulsed Base Saturation Voltage 
(Note 5) 


Pulsed Base Saturation Voltage 
(Note 5) 


Pulsed Collector Saturation Voltage 
(Note 5) 


Pulsed Collector Saturation Voltage 
¢Note 5) 


Pulsed Collector Saturation Voltage 
(Note 5) 


High Frequency Current Gain 
(f = 100 MHz) 


Input Capacitance 
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Output Capacitance 
Output Capacitance 


Notes and Additional Electrical Characteristics on page 2 
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\IRCHILD TRANSISTORS 2N3252+2N3253+2N3444 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Symbol Characteristic 


— 


CEX Collector Reverse Current 


CEX 
CBO 
CBO 
CBO 
CBO 


eH 


Collector Reverse Current 


on 


Collector Reverse Current 
Collector Reverse Current 
(100°C) Collector Reverse. Current 
(100°C) Collector Reverse Current 


Base Current 


et tet 


se) 
re 


Base Current 


— rt he 


Emitter Cutoff Current . 
Collector to Base Breakdown Voltage 


Collector to Emitter Sustaining 
Voltage (Notes 4 and 5) 


Emitter Breakdown Voltage 
Total Control Charge (see Fig. 3) 
Delay Time (see Fig. 1) 

Rise Time (see Fig. 1) 

Storage Time (see Fig. 2) 

Fall Time (see Fig. 2) 


NOTES: 


2N3252 
Min. 
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2N3253 
Max. 
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2N3444 


Min. Max. Units Test Conditions 
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(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 


(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 35°C/Watt (derating factor of 28.6 mW/°C); junction 


to ambient thermal resistance of 175°C/Watt (derating factor of 5.7 mW/°C), 


(4) Rating refers to a high current point where collector to emitter voltage is lowest. 


(5) Pulse conditions: Length = 300 psec; duty cycle <1%. 


FIGURE 1 - EQUIVALENT CIRCUIT FOR MEASURING 
DELAY AND RISE TIMES 


P.W.> 200 nsec 
RISE TIME $2 nsec 590 


DUTY CYCLE = 2% 


OSCILLOSCOPE 


FIGURE 3 - Qy TEST CIRCUIT 


VALUES REFER TO 
I¢ = 500 mA TEST POINT 


DUTY CYCLE = 2% 


590 


For more information send for Fairchild Publication APP-4/2. 


FIGURE 2 - EQUIVALENT CIRCUIT FOR MEASURING 
STORAGE AND FALL TIMES 


P|t2|= 


+11.3V 


10< t; < 500 pw sec 
to <5 nsec 
tz >1 u sec 
DUTY CYCLE = 2% 


Voc = 30V 


Vout 


2N3299 -2N3300 - 2N3301 : 2N3302 
NPN RF AMPLIFIERS AND HIGH-SPEED SWITCHES 


GENERAL DESCRIPTION - The 2N3299 through 2N3302 are NPN Silicon Planar Epitaxial 


Transistors designed to cover a wide range of RF amplifier and high-speed switching 


applications. These devices feature a minimum LV 


CEO 


of 30 volts, a minimum fr of 


250MHz at Tn = 50 mA,Voap = 10 volts, together with a maximum Vop(sat) of 0.6 volt at 


500 mA and hop specified from 100 yA to 500 mA collector current. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature 
Operating Junction Temperature 


Lead Temperature (Soldering, No Time Limit) 


Maximum Power Dissipation (Notes 2 and 3) 


Total Dissipation at 25°C Case Temperature 


at 25°C Ambient Temperature 


Maximum Voltages and Current 


VoRo Collector to Base Voltage 

Vv Collector to Emitter Voltage 
rao (Note 4) 

VEBO Emitter to Base Voltage 


2N3299 
2N3300 


3.0 Watts 
0.8 Watt 


60 Volts 
30 Volts 


5.0 Volts 


-65°C to +300°C 
200°C Maximum 
300°C Maximum 
2N3301 
2N3302 
1.8 Watts 
0.36 Watt 


60 Volts 
30 Volts 


5.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Symbol Characteristic 


DC Pulse Current Gain (Note 5) 
DC Current Gain 
Vog{sat) Collector Saturation Voltage 
Vpp (sat) 
(sust) 


Base Saturation Voltage 


Collector to Emitter Sustaining 
voltage (Notes 4 and 5) 


VcEo 
Collector Reverse Current 

DC Pulse Current Gain (Note 5) 
DC Current Gain 

DC Pulse Current Gain (Note 5) 


DC Pulse Current Gain (Note 5) 


CES 
FE 
FE 
FE 
FE 


NOTES: 


Min. 


2N3299 
2N3301 


Typ. Max. 


Min. Typ. 


ale 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-5) outline 


370 
3350!A 


3 LEADS. 
019 
016 DIA 


Base 


Collector 


NOTES: All dimenstons in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 1 1 grams 


2N3299 + 2N3300 


2N3300 
2N3302 


Max. Units 


a oe ae ee 
(oe RE oS o lie ©) 


< 


QD 
3] 


ae | 
QaaQAa 


(pulsed) 


DIFFUSED SILICON PLANAR® EPITAXIAL TRANSISTORS 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


230 
909 DIA. 


3 LEADS | | | 
019 i. 
‘o160lA 


NOTES: All dimensions tn inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 0 43 gram 


2N3301 - 2N3302 


Test Conditions 


150 
100 
500 
500 
10 


am! 
Ww 


— 
ee, z 


<< 5 5 5) 
aad 
A Ae Ww 


Q 
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*Planar is a patented Fairchild process. 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These are steady state limits. 


The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance for the 2N3299 and 2N3300 of 58.3°C/Watt (derating factor of 
17.2 mW/°C); for the 2N3301 and 2N3302 97,3°C/Watt (derating factor of 10.3mW/°C). Junction-to-ambient thermal resistance for the 2N3299 and 2N3300 of 219°C/ 
Watt (derating factor of 4.56 mW/°C); for the 2N3301 and 2N3302 486°C/Watt (derating factor of 2.06 mW/°C). 


(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 


(5) Pulse Conditions: length = 300 us_ ; duty cycle < 2%. 


(6) See switching circuit for exact values of [., I, , and I 


C’ Bl B2° 
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FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


Ic — COLLECTOR CURRENT — mA 


leo7 COLLECTOR CURRENT — mA 


Ie — COLLECTOR CURRENT — mA 


o 
o 


[FAIRCHILD TRANSISTORS 2N3299 ¢ 2N3300  2N3301 © 2N3302 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


Symbol 


Vor (sat) 
Var (sat) 
To Kg(150 C) 


Characteristic 


Collector Saturation Voltage 


Base Saturation Voltage 


Collector Reverse Current 


Emitter Cutoff Current 


High Frequency Current Gain 


(f 


= 100 MHz) 


Output Capacitance 


Emitter Transition Capacitance 
Turn On Time (Note 6) 
Turn Off Time (Note 6) 


Collector to Base Breakdown Voltage 


Emitter to Base Breakdown Voltage 


2N3299 


2N3300 


2N3301 2N3302 
Min Typ. Max. Min Typ. Max. Units 
0.14 0.22 0.14 0.22 Volts 
0.9 1.1 0.9 1,1 Volts 
0.2 10 0.2 10 LA 
0.1 10 0.1 10 nA 
2.5 4.0 2.5 4.0 
6.0 8.0 6.0 8.0 pF 
14 20 14 20 pF 
14 60 14 60 ns 
80 150 80 150 ns 


Test Conditions 


Ia = 150 mA I, = 15 mA 
Io = 150 mA I, = 15 mA 
Vor = 50 V Ves = 0 

In = 0 Ves = 3.0 V 
In = 50 mA Vor = 10 V 
I, = 0 Vop = 10 V 
In = 0 Ven = 2.0 V 
In ~ 300 mA In} ~ 30 mA 
In = 300 mA,I, 4 ~ 30 mA, 


ACTIVE REGION 


Ag ees 


ay 
\y 
40 >, 


a] 


LAAN NAA 


50 


& 
ee > 
9: > 
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eee 
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az 
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Veg 7 COLLECTOR-EMITTER VOLTAGE — VOLTS 


w 
34 


Iq — COLLECTOR CURRENT — mA Iq ~ COLLECTOR CURRENT ~ mA 


Ic ~ COLLECTOR CURRENT — mA 


TYPICAL COLLECTOR 


2N3300 ¢ 2N3302 


yee 


Veg ~ COLLECTOR -EMITTER VOLTAGE — VOLTS 


0.6 
Veg ~ COLLECTOR-EMITTER VOLTAGE ~ VOLTS 


0.8 


* Single family characteristics on Curve Tracer. 


FOr 
a Anema 
OC a 
0 0.2 . 0.6 0.8 


1.0 


I¢ — COLLECTOR CURRENT — mA 


I ~ COLLECTOR CURRENT — mA 


I¢ ~ COLLECTOR CURRENT — mA 


1.0 
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CHARACTERISTICS * 


2N3299 « 2N3301 
ACTIVE REGION 
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Veg ~ COLLECTOR-EMITTER VOLTAGE — VOLTS 


0 


Ie — COLLECTOR CURRENT — mA 


I¢ — COLLECTOR CURRENT ~ mA 


Ie ~ COLLECTOR CURRENT ~ mA 


SATURATION REGION 


V4 


Ty = 100° 50 mA 


-8 
3 


AAAS 


\ 
ai 


gfe EEN 
eA 


aa 


o 
QoQ 
co 


500 p = 
[met | peer tT 
F de 
Ys 
See Zance=am 
Pom 
ot eat Te 
Ee ane eee 
: Aas 

0.4 


1.0 
Vog ~ COLLECTOR-EMITTER VOLTAGE ~ VOLTS 


Ie ~ COLLECTOR CURRENT — mA 


hep — OC PULSE CURRENT GAIN 


Yje — INPUT ADMITTANCE — mmhos 


Veg (sat) - COLLECTOR SATURATION VOLTAGE - VOLTS 
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I¢ — COLLECTOR CURRENT — mA 


= 25°C 


Vee — BASE-EMITTER VOLTAGE — VOLTS 


Veg — BASE-EMITTER VOLTAGE — VOLTS 


TYPICAL ELECTRICAL 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 


“Ty PTTL TL 4 eee a es 
oa cas Sees eaeeZam 
pz z me 
Lt ail tee e a ++ PPP At sos 
" = aaa oe eee 
8 10 4 > 
ae as ER Es es a 
la e . Dee ea Gee es Se 4 
mee aR Ea a “es ee Ge ee 2 
2 20 ee as a i (ee ee o 
- = are a ae a a = 
oO wry 
pee) 
ue oS CSR Maat GCA CEE GE DT a EE 2 
At Fic ica (Se a et ee 
a ee ee 
0.01 0.1 1.0 10 100 500 el 25 50 15 100 125 150 


Ty — AMBIENT TEMPERATURE — °c 


OUTPUT ADMITTANCE VERSUS 


I¢ — COLLECTOR CURRENT — mA 


INPUT ADMITTANCE VERSUS 


COLLECTOR CURRENT — COLLECTOR CURRENT — 
OUTPUT SHORT CIRCUIT INPUT SHORT CIRCUIT 
20 
FET aes 
ra 


Yoe ~ OUTPUT ADMITTANCE ~ mmhos 


9.0 10 20 50 100 


Ie ~ COLLECTOR CURRENT — mA I¢ — COLLECTOR CURRENT — mA 


COLLECTOR SATURATION 
VOLTAGE VERSUS 
COLLECTOR CURRENT 


BASE SATURATION 
VOLTAGE VERSUS 
COLLECTOR CURRENT 


ee 
sa 6 OT OT 
Jeo es Gie 

FORCE CIE eit 


\ | 
Nw 


Vege (Sat) — BASE SATURATION VOLTAGE ~ VOLTS 
NF — NOISE FIGURE dB 


y 
| 


-_ 
w 
w 
wn 
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Ie — COLLECTOR CURRENT — mA 


1c — COLLECTOR CURRENT — mA 
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Ve — FORWARD TRANSFER ADMITTANCE — mmhos 


Veg — BASE-EMITTER VOLTAGE — VOLTS 


CHARACTERISTICS 


EMITTER CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 


Tie Ntis 
HPSS asis 
HiRes 


AE sina 
25 50 15 100 - 125 
Ty — AMBIENT TEMPERATURE — °C 


FORWARD TRANSFER ADMITTANCE 


VERSUS COLLECTOR CURRENT — . 


oe SHORT CIRCUIT 


PT | 


paaite 


Ie — COLLECTOR CURRENT — mA 


NOISE FIGURE 
VERSUS 
COLLECTOR CURRENT 


Ie7 COLLECTOR CURRENT — mA 


PEC UME EST IDS 


150 — 


hep-— DC PULSE CURRENT GAIN 


CAPACITANCE — pF 


Yre ~ REVERSE TRANSFER ADMITTANCE — mmhos 


NF — NOISE FIGURE - dB 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


OTC 
SHEA zatt 
BILAN AtBes 


Io — COLLECTOR CURRENT ~ mA 


INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 


ee ee Ee 
Bi Saisie 
TN 
He Peabo ied 
dom pits | 


22 


REVERSE BIAS VOLTAGE — VOLTS 


REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT — 
INPUT SHORT CIRCUIT . 


re “cE * 1,0V 


eV = 10V 
oe i ES 2S ea 


cca et Ee aa a ee 
“Gre ue 1.0V == oo 


“Gre Veg * 10V 


5.0 10 20 50 100 
Ve — COLLECTOR CURRENT — mA 


NOISE FIGURE 
VERSUS 
FREQUENCY 


[tc 
iN ee Me Flees 
SL a 


ei Catigaiti 

NINE LL. 
WN 

he NGR 


t ~ FREQUENCY — kHz 


CONTOURS OF 
_ CONSTANT GAIN 
TTT TW] (fh) 


Veg ~ COLLECTOR VOLTAGE — VOLTS — 
TIME — ns 


I¢ — COLLECTOR CURRENT — mA 


t.. TEST CIRCUIT 


300 ns 
16V . 
0 To Sampling Scope 
Rise Time <1.0ns 
Pulse Source Input Z * 100KQ 
Rise Time < 1.0ns 
Zin = 302 == -_ 


TYPICAL SMALL SIGNAL CHARACTERISTICS 


FAIRCHILD TRANSISTORS 


2N3299 * 2N3300 « 2N3301 « 2N3302 


~ SWITCHING TIMES 
VERSUS VERSUS 
AMBIENT TEMPERATURE | 


-25 
Ty — AMBIENT TEMPERATURE — °C 


SWITCHING TIMES 


COLLECTOR CURRENT 


a Z 
10 | 


Voc * V 


TIME — ns 


ih 125 
Iq ~ COLLECTOR CURRENT — mA 


ton TEST CIRCUIT 


- 15V +25V 


TO SAMPLING SCOPE 
RISE TIME < 1.0ns 
INPUT Z * 100kQ 


+31V 5 

0 

PULSE SOURCE. 
RISE TIME < 20ns = = = 


Zin = 50 2 


(f=1 kHz) 


2N3299 + 2N3301 


Vee = 1.0V, lo= 10mMA Vce= 10V, Ic=1lOMA Veoe= 1.0V, Ic=50mA Vce = 10V, lc=50mA Units 


hie Input Resistance 380 
hoe Output Conductance 410 — 
he Voltage Feedback Ratio — 2250 
Hee Small Signal Current Gain 72 
hie Input Resistance 780 
hee Output Conductance 440 
hr Voltage Feedback Ratio 1900, 
hre Small Signal Current Gain | 140 


SCVICoNeCC roe 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


460 _ 170 350 Ohms 
55 : 950 405 umhos 
130 . 2650: 500 x10° 

90 48 97 

2N3300 - 2N3302 

950 190 880 Ohms 
83 1300 660 umhos 
205 ; 5400 1500 x10° 
170 oo 53 220 
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2N3303, 
NPN HIGH-SPEED, HIGH-CURRENT, SWITCH | 


SILICON PLANAR EPITAXIAL TRANSISTOR 


The 2N3303 is a very high speed high current switch specifically designed for use as a thin film 
memory driver. The special characteristics of this device that make it uniquely optimum for this 
application are a 450 mc minimum f; and a maximum Vee (sat) of 0.7 V at 1.0 A. 


PHYSICAL DIMENSIONS 


23 naa 
ABSOLUTE MAXIMUM RATINGS [Note 1] | ot 350 
125 
Maximum Temperatures 7 71008 
Storage Temperature —65°C to +200°C ieee Ae 
Operating Junction Temperature 200°C Maximum 1g DA 
Lead Temperature (Soldering, 60 sec. time limit) 300°C Maximum 
Maximum Power Dissipation ee 
Total Dissipation at 25°C Case Temperature - 3.0 Watts as 
[Notes 2 and 3] Lead No.1 —//’ 
at 25°C Ambient Temperature 0.6 Watt 
[Notes 2 and 3] | yf 20 
Maximum Voltages and Current 5° BAS | * COLLECTOR 
Vcso Collector to Base Voltage | 25 Volts 
Vceo Collector to Emitter Voltage [Note 4] 12 Volts 
Veso Emitter to Base Voltage ; 4.0 Volts 
Ic Collector Current | 1.0 Amp 


NOTES: All. dimensions in inches 
ad 3 internally connected to case 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS _ TEST CONDITIONS | 


Turn On Time [Note 6] 10 15 nsec lc ~ 1000 mA Is, ~ 100 mA 
Turn Off Time [Note 6] 15 25 nsec lc ~ 1000 mA Is = 100 mA 
lee ~ —100 mA | 
Charge Storage Time [Note 6] 15 nsec le =~ 100 mA Ila ~ 100 mA 
le =~ —100 mA 
hr High Frequency Current Gain (f = 100 mc) ; 6.5 lc =100 MA Vce = 5.0 V 
Vce (sat) Collector Saturation Voltage 0.18 | Volts le =100mA Its=10mA 


Vce (sat) Collector Saturation Voltage 0.24 Volts lc = 300mA 13 =30MA 
Vce (sat) Collector Saturation Voltage 0.51 7 Volts lc = 1000 mA 1; = 100 mA 
re DC Pulse Current Gain [Note 5] 60 lc = 300 mA Ve = 0.5 V 
Here DC Pulse Current Gain [Note 5] _ 50 lc =100MA Ve =0.5V 
re DC Pulse Current Gain [Note 5] 45 le=10MA Ve =0.5V 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58.3°C/watt (derating factor of 17.2 mW/°C); 
junction-to-ambient thermal resistance of 291.6°C/watt (derating factor of 3.43 mW/°C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5) Pulse Conditions: length = 300 usec; duty cycle=1%. 


(6) See switching circuit for exact values of Ig, |,,, I. 


| | SEMICONDUCTOR 
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2N3303 FAIRCHILD TRANSISTOR 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS. 
hre (—55 °C) DC Pulse Current Gain [Note 5] 10 33 lc = 300MA Ve =0.5V 
Vee (sat) Base Saturation Voltage 0.72 0.78 Volts Ic=10mA ls=1.0mA 
Vee (sat) Base Saturation Voltage 0.85 1.1 Volts Ic=100mA Ii;=10mMmA 
Vee (sat) Base Saturation Voltage 1.1 1.3 Volts Ikb=300MmA Il,=30mA 
Vee (Sat) Base Saturation Voltage 1.4 2.1 Volts Ic =1000mA I, =100mA 
Vce (sat) Collector Saturation Voltage 0.17 0.25 Volts Ic=10mA l= 1.0mA 
Vee (sat)(+ cea Collector Saturation Voltage 0.3 0.5 Volts Ic=300MmMA Is =30mMA 
Ices Collector Reverse Current 100 LA Vee = 10V Ves = O 
Cre '. . Emitter Transition Capacitance 15 25 pf Ve=O5V lc =0 
Cr | » .- Qutput. Capacitance 6.0 15 pf Vee = 5.0 V lk =O 
BV cso | : Collector to Base Breakdown Voltage 25 Voits Ic-=0.5mA- IE =O 
Vceo (Sust) Collector to Emitter Sustaining Voltage 12 Volts Ic =30mA Ip =O 
7 ; | [Notes 4 and 5] | 


_ BVeso : Emitter to Base Breakdown Voltage 4.0 Volts I=O1mA Ie=0O 


TYPICAL COLLECTOR CHARACTERISTICS* 


ACTIVE REGION 


LN i 


err | oao0))) tae 
AVA || : ALN : 
in| AA : CA 
Beeston 02. 3>7///e0 
ee | a 3 gsm | A S 
E eof oom | ea 5; 
a Tuem ET a SMT 
24 See © 49 tees I 2 

ea ae 

eA 

Veg ~ COLLECTOR EMITTER VOLTAGE - VOLTS 7 Vee *couKcron ETE voce = VOUS Veg - COLLECTOR-EMITTER VOLTAGE - VOLTS 


SATURATION REGION 


SRY sscen= aria’ /2ane 
< 00 Es Wg < 30 mA oun 
inky Z26==c5 ; Perr 
; ae ZA : 

a! Conn ; 

ee) Aee22=_ = : 

foe 
Cobeetoe Breet 
0 0.4 0.8 1.2 1.6 2.0 


0.4 0.8 1.2 1.6 2.0 
Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


* Single family characteristics on Transistor Curve Tracer. 
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FAIRCHILD TRANSISTOR 2N3303 


TYPICAL BASE CHARACTERISTICS* 
SATURATION REGION 


car coe iC TT yer 

Z eee ae LL teal ee 
a ie eS a 
= ee 7 ESee))//e 
E CHE 
: "ad WE a os oe 
' eee ee . oC . coo) sone 


Veg ~ BASE EMITTER VOLTAGE - VOLTS Vee - BASE-EMITTER VOLTAGE - VOLTS Vee ~ BASE-EMITTER VOLTAGE - VOLTS 


TYPICAL ELECTRICAL CHARACTERISTICS 


DC PULSE CURRENT GAIN VERSUS COLLECTOR SATURATION VOLTAGE BASE SATURATION VOLTAGE 
COLLECTOR CURRENT VERSUS COLLECTOR CURRRENT VERSUS COLLECTOR CURRENT 
160 | 0.7 2.0 
UT TT | teow Cee TT 
0.6 
; JAI TT seameiinaley 
COCCI HEH ee 


0.4 


40 a 


hee ~ DC PULSED CURRENT GAIN 


Veplsat) - COLLECTOR SATURATION VOLTAGE - VOLTS 


Veg (SAT) ~ BASE SATURATION VOLTAGE - VOLTS 


aii f ise mii ‘ATCC 
| aaniianln i 
= Ie - COLLECTOR CURRENT - mA | Nee COEC LA CURRENT 2m . Ic - COLLECTOR CURRENT - a 
v4 
COLLECTOR REVERSE. CURRENT. COLLECTOR REVERSE CURRENT INPUT AND OUTPUT CAPACITANCE 
FEROS newense: BIAS VOLTAGE VERSUS AMBIENT TEMPERATURE VERSUS REVERSE BIAS VOLTAGE 


SEES ESE SE 2 (A EE CA SE OSE 


logs ~ COLLECTOR REVERSE CURRENT - HA 
logs ~ COLLECTOR REVERSE CURRENT - mA 
CAPACITANCE - pf 


ee ae eee ee eee ee 

iia ass * cial Renae Dees ie GR! 

ro Cees a 2 se eB 
a a oe ee ee 

Fe SESE ORD SR oN REST oO 

owes ae Pee ew a a a 

Py ce Ee a a RS EC 

0 40. 80 W 16 20 


Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Ty 7 AMBIENT TEMPERATURE - °C REVERSE BIAS VOLTAGE - VOLTS 


* Single family characteristics on Transistor Curve Tracer. 
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2N3303 FAIRCHILD TRANSISTOR 


TYPICAL ELECTRICAL CHARACTERISTICS 


CONTOURS OF CONSTANT GAIN SWITCHING TIMES VERSUS SWITCHING TIMES VERSUS 
BANDWIDTH PRODUCT (f;) COLLECTOR CURRENT AMBIENT TEMPERATURE 


NGA, 


=} 


—! 
Oo 


” 
Poot UV TAA 
* 5.0 | f ¥ g 
8 AAA fl i 
TAN ZY : ze : 
INNIS | ) Ee 
ie [| 5 = a 
ae VIN T_T 7 Ty a a ee a 
3 ENG Sa are a 

op Seth ee 

ul PHpet-q | | ce 

10 = 200 500 1000 I : 
Ic - scuuerce CURRENT - mA I > COLLECTOR CURRENT - mA Ty ~ AMBIENT TEMPERATURE - °C 


RISE TIME VERSUS COLLECTOR 


AND TURN ON BASE CURRENT CHARGE STORAGE TIME toa — th 
eee MEASUREMENT CIRCUIT 
< 
. ag ee 
: 4.0uf 
Z 
2 El 1 
3 . 
io Pulse Width = 100nsec 
B 1 To Sampling Scope 
3 47.2 see oa ; Rise Time < 1.0nsec 
S Pulse Width = 100nsec To Sampling Scope - Input Z * 100K2 
= 0 - Rise Time < 1.0nsec ae aa 
. -19yv-—S- Input Z * 100KQ r ty < 1.0nsec & 
ape aed - Ig 1000mA, 1p) * 100mA, Igo * -100mA 


t. $1L.0Onsec = 


Zyy 502” 
IN Ig * L00mA, Ip) © L00mA, Igo ~ -100mA 


Ig ~ COLLECTOR CURRENT - mA 


IMPROVING FAN-OUT CAPABILITY 
| HIGH SPEED 1 AMPERE PULSE SOURCE 


FAIRCHILD pLOGIC ELEMENT 2N3303 
era aie ee es Vec =3.0V 
0 O ° ? OUTPUT WAVEFORM 
TEST CIRCUIT 
+12V 

11Q 


OUTPUT 


INPUT CURRENT 
#200 mA 


2 VOLTS / DIV. 


10 nsec / DIV. 


2N3303 USED TO CONVERT BUFFER ELEMENT 
(Part #900) FAN OUT FROM 25 TO 200 . 


FAI RC SHI 1LD 


pO STS ATEN Wee 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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2N3304 
PNP HIGH-SPEED SWITCH. 
SILICON PLANAR: EPITAXIAL TRANSISTOR 

FOR IMPROVED PERFORMANCE USE 2N4207 SERIES 


The 2N3304 is a very high speed PNP silicon epitaxial PLANAR device intended primarily for use PE Ca EEN Se SE 
in high speed logic application. A 500 mc minimum fr and a 30 nsec maximum'rs; make it an ideal — : PHYSICAL DIMENSIONS | 


rgin of reliabilit | in accordance with . 
alternative to germanium devices for applications requiring the cs ma g ) y | “JEDEC (70.18) vue 


afforded by its silicon PLANAR construction. 


‘ns MAXIMUM RATINGS [Note 1] 


Maximum Temperatures » * | 
Storage Temperature —65°C to +200°C 


Operating Junction Temperature — _ 200°C Maximum : 
Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum 
Maximum Power Dissipation | 
hota! Dissipation at 100°C Case Temperature = | 0.5 Watt 
% [Notes 2 and 3] 
at 25°C Ambient Temperature , * | 0.3 Watt 
[Notes 2 and — Ss ae 
Maximum Voltages and Current , & \ 036 > “028. 
Veo Collector to Base Voltage =) a, ‘ ee —6,.0Volts -... § Notes: Ai gummi whee? 
Veco Collector to Emitter Voltage [Note 4] : — =6.0 Volts | Calc eral comeced to cas 


Veo Emitter to Base Voltage —4.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 
SYMBOL CHARACTERISTIC 2 MAX. UNITS TEST CONDITIONS 


Charge Storage Time [Note 6] Ic ~ 10mA_ Is, = 10 mA 
: Z =~ —-10mA | 
_ Turn On Time [Note 6] 10mA Is, > 0.5 mA 
Turn Off Time [Note 6] B34 ~10mA Is ~ O.5 mA 
High Frequency Current Gain —«=#5.E oO | c=10mMmMA Ve = —5.0V 

~~ (f = 100 mc) a _ 7 | 


hee DC Pulse Current Gain [Note 5] 7 | y >= 10MA Ve = —0.3V 
ee DC Pulse Current Gain [Note 5] 7 2” =50mA Ve =—1.0V 
- Hee DC Pulse Current Gain [Note 5] | is | Ie =10mA Ve = —0.5V 
Vee (sat) Collector Saturation Voltage 4 0.15 , =1.0mA°*> t;=0.1 mA 
Vee (sat) Collector Saturation Voltage _ ; \ | 10mA Ils =1.0mA 
Vce (sat) Collector Saturation Voltage 0.2: 55 Volt 50mA- ik =5.0mA 


Additional Electrical Characteristics on page 2 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. | 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 200°C/watt (derating factor of 5.0 ae C); 
. junction- -to-ambient: thermal resistance of 583°C/watt (derating factor of 1.72 mW/°C). 

(4) This rating refers to a-high-current point where collector-to-emitter voltage is lowest. For more sn fouination send for Fairchild Publication APP-4. 

(5) Pulse Conditions: length = 300 usec; duty aes =1%. 


(6) See switching circuit for exact values of I, |,, and I,,. 
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FAIRCHILD TRANSISTOR 2N3304 
ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL | CHARACTERISTIC ; : TEST CONDITIONS 


hee (—55°C) == ~~ DC Pulse Current Gain [Note 5] le=10MmMA Ve=-—O0.3V 
Vee (sat) ~ Base Saturation Voltage 7 ; : 8 Volts Ic=10mA-  1s=0.1 mA 
Vee (sat) Base Saturation Voltage : ; Volts Ic=10mA lp = 1.0mA 
Vee (sat) Base Saturation Voltage | : ; Volts Ic=50mA . k=5.0mA 
Vce (sat)(125°C) Collector Saturation Voltage —0. 4 Volts Ic=10mA la = 1.0mA 
Ices Collector Reverse Current : Ve =—3.0V Ves =O 
Ices (125°C) Collector Reverse Current 5 Ve = —3.0V Vee=0O 
Cob - Output Capacitance oo Yh tu ‘ : Ves = —5.0 V ll =O 
Ce - Emitter Transition Capacitance | : ae . Ve=—O.5V k=O 
BVcso Collector to Base Breakdown Voltage : = | ts Ic=1004A [=O 
BV ces Collector to Emitter Breakdown Voltage : - le=1004A b=O0 


Neto (sust) ‘Collector to Emitter Sustaining Voltage Volts Ic=10mA lk =O | 
3 7 [Notes 4 and 5] 
BVis0 . Emitter to Base Breakdown Voltage Volts . kk = 100° uA Ic =O 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS 


ACTIVE REGION | SATURATION REGION PULSED DC CURRENT GAIN 
8 | VERSUS COLLECTOR CURRENT 
PL VY Anise 


ees 
oP 2a : 


A 7 Y tt = LE 
; EAne Ararat ; TT 2 iw * 
PETTY ¢ : If a SauaN 
a Ls s IN 
BP apa/ale ial: We RSG cee 
az = / eS -30 —| & S | | 
5 SEPZaP alr / Late We a |loct | 1 IN 
. TILLY IA é .. Y|— ie: Le S VE alin 
ATH é 2 me im oer IS 
: BBEaae ails: JA Bele: -- = «ttt nee 
| Ty | ‘ I é N 
= a — = -10 — = n 40 536 an OS Se les 
uu = J pe —— 
ona fr | bet HT CET TTT] TN 
Pett reTT) Ar TT i ACTH ues 
~4, ~6<.0 -80 -10 -12 0 -0.1 -0.2 -0.3 -0.5 0.1 1.0 10 100 
Veg ~ COLLECTOR-EMITTER VOLTAGE ~ VOLTS Veg ~ COLLECTOR - EMITTER VOLTAGE - VOLTS Ve — COLLECTOR CURRENT — mA 
COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
-10 7 . vw 71.0 
1 Ip = 101 
5 2 el | ULE LE 
1 =i 
ry) ee as pp} 
rs gS FS t = Ltt | Tit T Tile 
| a o 
7 - l a ee a eae 
2 -6.0 — e ae i y, 
ow *, La - oe — 
: ae = z y, 
S r | S a = 0.1 ¢ 
5 p= 5 5 ‘ 
= ~ a= = =| © 
8 a ma a S 3 8 0.05 aap 
l t ” er) 
> -2.0 Z ania a a 2 S 
Mr ttf | | looml] | | g 0.0 
Angee E 
ot] eee Ip" Foo 
0 -2.0 -4.0 -6.0 -8.0 -10 -12 0.1 1.0 10, 100 
Vee — COLLECTOR-EMITTER VOLTAGE — VOLTS le — COLLECTOR CURRENT — mA . 
BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
(Ve) 
5 
: oa aa ets 
3 LP, 
F z e Zo ee Eee, 
i t j > 
— =z 
: : g : i 
fo ce < 
S S 3 = IDZaa 
é 5 P : Sara 
=| 3 = a P VAl 
8 8 8 = Yl 
! 
© ’ © 2 
| 
3 
Ee 


Veg — COLLECTOR-EMITTER VOLTAGE — VOLTS Vee 7 COLLECTOR-EMITTER VOLTAGE — VOLTS Vee —BASE-EMITTER VOLTAGE — VOLTS Io ~ COLLECTOR CURRENT — mA 
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LD TRANSISTOR 2N33 


pA 


Ices ~ COLLECTOR REVERSE CURRENT - 


SWITCHING TIMES — nsec 


Ip, — TURN ON BASE CURRENT ~— mA 


Ig, — TURN ON BASE CURRENT — mA 


COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS sent 


0 
-1.0 -2.0 -3.0 ~4.0 5.0 -6.0 
Veg ~ COLLECTOR -EMITTER VOLTAGE — VOLTS 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


100 [|  —— 7 TE ee ee ey es 


2.0 5.0 10. 20 50 
Io — COLLECTOR CURRENT — mA 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


Igo ~ TURN OFF BASE CURRENT ~— mA 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


i — TURN OFF BASE CURRENT — mA 


logs - COLLECTOR REVERSE CURRENT - pA 


SWITCHING TIMES — nsec 


1, — TURN ON BASE CURRENT — mA 


1p) ~ TURN ON BASE CURRENT = mA 


MO) Se eg 
aera 77-7 el ed 


_— 


COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 


<= 
2Q 
m 

w 

2 


saa a 
ne 
ie 
Lat 
IZ 


HHI 


“LUTE TTT TTT NG 
Pe De a Te BN 


= 
a 
100 1 


Ty ~ AMBIENT TEMPERATURE - °C 


SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 


Ty ~ AMBIENT TEMPERATURE — °C 


CAPACITANCE — pf 


150 


Vpg (0) — REVERSE BASE-EMITTER VOLTAGE — VOLTS 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


1,0 2.0 3.0 
Igo — TURN OFF BASE CURRENT — mA 


FALL TIME VERSUS TURN ON 


AND TURN OFF BASE CURRENTS 


0 ; 
0 1.0 2.0 
IBo — TURN OFF BASE CURRENT — mA 


5.0 
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1p) ~ TURN ON BASE CURRENT = mA 


1g, — TURN ON BASE CURRENT — mA 


INPUT AND OUTPUT 


CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 


1, 
0 -1.0 -2.0 -3.0 4.0 -5.0 ~6.0 


REVERSE BIAS VOLTAGE — VOLTS 


DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 
BASE EMITTER VOLTAGE 


1.0 ; 2.0 3.0 4.0 5.0 


Ig) — TURN ON BASE CURRENT — mA 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF a CURRENTS 


leo — TURN OFF BASE CURRENT — mA 


FALL TIME VERSUS TURN ON 


AND 


2. 
I 


TURN OFF BASE CURRENTS 


go — TURN OFF BASE CURRENT — mA 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) : 


Veg — COLLECTOR VOLTAGE ~ VOLTS 


i. A i 
ri fag 


Ie — COLLECTOR CURRENT — mA 


RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 


1g] — TURN ON BASE CURRENT — mA 


aan 
me: 


| UI 
7 ae oat 
1.0 


50 


Ie — COLLECTOR CURRENT ~ mA 


TURN ON AND TURN OFF 
TEST CIRCUIT 


Vpgr-6.0V Vegs-1.5V 


1302 
To Sampling Scope 
Zin 2 10K Q 


t < 1.0nsec 


=0.5mA, Igo =-0.5m mA 


CHARGE STORAGE 
TIME TEST CIRCUIT 


Ic* 


Veg =-10V Vec = -3.0V 


To Sampling Scope 
2, 2 WOK 2 
‘ tr < 1.0 nsec 


FAIRCHILD TRANSISTOR 2N3304 


TYPICAL COMMON EMITTER “Y” PARAMETERS 


INPUT ADMITTANCE VERSUS OUTPUT ADMITTANCE VERSUS FORWARD TRANSFER ADMITTANCE REVERSE TRANSFER arith 
FREQUENCY-OUTPUT FREQUENCY-INPUT VERSUS FREQUENCY-OUTPUT VERSUS FREQUENCY-INPUT 


SHORT CIRCUIT SHORT CIRCUIT SHORT CIRCUIT SHORT CIRCUIT 


Io = 10 mA 
Vog 7 74.0V 


Yie INPUT ADMITTANCE — mmhos 
~Yo9 — OUTPUT ADMITTANCE — mmhos 
Yge ~ FORWARD TRANSFER ADMITTANCE — mmhos 
Vee — REVERSE TRANSFER ADMITTANCE — mmhos 


f — FREQUENCY — mc f ~ FREQUENCY — mc f — FREQUENCY — mc f — FREQUENCY — mc 
INPUT ADMITTANCE VERSUS OUTPUT ADMITTANCE VERSUS FORWARD TRANSFER ADMITTANCE REVERSE TRANSFER ADMITTANCE 
COLLECTOR CURRENT — COLLECTOR CURRENT — VERSUS COLLECTOR CURRENT — VERSUS COLLECTOR CURRENT — 


OUTPUT SHORT CIRCUIT INPUT SHORT CIRCUIT OUTPUT SHORT CIRCUIT INPUT SHORT CIRCUIT 


en 

“TOT 
Tove 
a 
Ton aoe 


Yam INPUT ADMITTANCE — mmhos 


— FORWARD TRANSFER ADMITTANCE — mmhos 


Yoe — OUTPUT ADMITTANCE ~ mmhos 
Yee ~ REVERSE TRANSFER ADMITTANCE — mmhos 


| ln 2 el SRSHERE 
: cami 
at See 
+ ee ee 
Serer CR te 
ay 


Ie — COLLECTOR CURRENT — mA Ie — COLLECTOR CURRENT — mA a COLLECTOR CURRENT — mA 2 — COLLECTOR CURRENT — mA 


FIVE STAGE RING OSCILLATOR FOR MEASUREMENT OF 
NON SATURATED SWITCHING PERFORMANCE PROPAGATION DELAY 


— 5 TRANSISTORS 
2 nsec / division l 
NOISE FIGURE VERSUS PROPAGATION DELAY TIME 
IDEALIZED SMALL SIGNAL POWER SOURCE RESISTANCE NOISE FIGURE VERSUS VERSUS 
GAIN VERSUS FREQUENCY AND COLLECTOR CURRENT FREQUENCY | COLLECTOR SUPPLY VOLTAGE 


10K 


LAT TNINANTT 1 
SOS ISESA 


MEET TEE 
ETE 
ATT 
TET 
ATi ee 
HN WA as 


Sete] 


10 2.0 
0.01 0.02 0.05 0.1 0.2 0.5 10 2.0 5.0 10 10° 10°2 107! l 10 10° 
f — FREQUENCY — mc . — COLLECTOR CURRENT — mA f — FREQUENCY ~ mc Voc ~ COLLECTOR VOLTAGE — VOLTS 


POWER GAIN — db 
Rg ~ SOURCE RESISTANCE — OHMS 
NF — NOISE FIGURE — db 


HSH 
pa 


tog — PROPAGATION DELAY TIME ~ nsec 
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2N3337 - 2N3338 - 2N3339° 
NPN RF-IF-AGC AMPLIFIERS 


DIFFUSED SILICON PLANAR* TRANSISTORS 


GENERAL DESCRIPTION — The 2N3337, 2N3338, and 2N3339 are NPN silicon’ =e BESTA 2 | 
PLANAR transistors designed specifically for RF-IF-AGC applications. They | PHYSICAL DIMENSIONS 
feature high power gain, low noise, and excellent forward AGC characteristics. ig bee eee Bae 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 


Storage Temperature -65°C to +200°C 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (soldering, 60 sec. time limit) 300°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 0.5 Watt Base tase 2 


Lead No, 3. he i 


Emitter Lead No 
at 25°C Ambient Temperature (Notes 2 & 3) 0.3 Watt me | 
Maximum Voltages 
VcBo Collector to Base Voltage 40 Volts ee, ee UOB e wae i 
Voro Collector to Emitter Voltage (Note 4) 40 Volts Bee ee ena tay ice a. 
VEBO Emitter to Base Voltage 4.0 Volts : | 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3337 
2N3338 2N3339 


Characteristics in. Test Conditions 


Small-Signal Power Gain (f = 60 MHz) (Note 7) 
Small-Signal Power Gain (f = 60 MHz) __ (Note 7) 
Small-Signal Power Gain (f = 200MHz) (Note 8) 
Small-Signal Power Gain (f = 200 MHz) (Note 8) 
Noise Figure (f = 60MHz) 2N3338 only (Note 7) 
Noise Figure (f = 200 MHz) (Note 8) 


Additional Electrical Characteristics on page 2 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 350°C /Watt (derating factor of 2.86 mW/°C); junction-to- 
ambient thermal resistance of 583°C/Watt (derating factor of 1.72 mW/°C). 


(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 


I 
() Gp, is=Gp, -3048 when I, is between 8.0 and 12mA in the 60 MHz circuit on page 4. Vog = (12 - ). 


Pe 
2 
; ; ee I 
(6) Spe, is =Gpe, - 30dB when In is between 10 and 14 mA in the 200 MHz circuit on page 4. Vor = (12 - 9. 
(7) Bandwidth = 10 MHz Source resistance (as seen by transistor) = 2002. 
(8) Bandwidth = 8.0 MHz Source resistance (as seen by transistor) = 1002. 


(9) Pulse Conditions: length = 300 sec; duty cycle = 1%. 


FAIR CrIIL 


SEMICONDUCTOR 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Symbol Characteristic Min. Max. Units Test Conditions 
hor _ DC Current Gain 30 | In = 4.0 mA . Vor = 10 V 
lopo Collector Cutoff Current 25 nA I, = 0 Von = 20 V 
Ingo lt25°C) Collector Cutoff Current 5.0 LA I = 0 Vos = 20 V 
Co Output Capacitance 1.6 pf I. = 0 Vos = 10 V 
hee High Frequency Current Gain (f = 100 mc) 4.0 | In = 4.0 mA Vor = 10 V 
BVono Collector to Base Breakdown Voltage 40 Volts Io = 100 pA IL, = 0 
Vero (sust) Collector to Emitter Sustaining Voltage 40 Volts Io = 3.0 mA I, = 0 
. (Notes 4 and 9) (pulsed) 
BV ERO _ Emitter to Base Breakdown Voltage 4.0 Volts I, = 100uA 8, = 0 
TYPICAL ELECTRICAL CHARACTERISTICS 
DC CURRENT GAIN CONTOURS OF CONSTANT GAIN | 
r COLLECTOR CHARACTERISTICS* re VERSUS COLLECTOR CURRENT . BANDWIDTH PRODUCT (f,) 
és THe 
¢ 8.0 a : = A. Vog drops at a rate of 0.5 V/mA a = Aye | | | 
hi AS = above 4.0 mA at 25°C. ' y 7 
Ee 2 Ces TCL 
“We : cnt 2 OMA 
Ete ; mi EO A 
g ieee | ' 3 end yl ——— 
2 f= wu LRT 
EE CNA 
of 2 4 60 80 100 1.0 8.0 12 16 20 ERS ZCOSEREEE| 
V cg ~ COLLECTOR - EMITTER VOLTAGE - VOLTS Ig - COLLECTOR CURRENT - mA Ie ~ COLLECTOR CURRENT - mA 


COLLECTOR CUTOFF CURRENT 
a VERSUS REVERSE BIAS VOLTAGE 


COLLECTOR CUTOFF CURRENT 
_, VERSUS AMBIENT TEMPERATURE 


g s i 
: : fact eee 
2 : a a 
Zi 
: : Seen 
: : Pcallcead aa! 
eee 
ros) ° ES RT 
g 3 aed aa 

oe ee 
Veg ~ REVERSE BIAS VOLTAGE - VOLTS Ty ~ AMBIENT TEMPERATURE - °C 
OUTPUT CAPACITANCE VERSUS TYPICAL GAIN 
REVERSE BIAS VOLTAGE VERSUS COLLECTOR CURRENT 
| CON Tt 

: es LHtTLN GT I 

: ode ANY ees 

: : pay 
, Li 


8.0 10 
Veg ~ COLLECTOR - BASE VOLTAGE- VOLTS ; le = COLLECTOR CURRENT - mA 


* Single family characteristics on Transistor Curve Tracer 
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12 


GAIN-BANDWIDTH PRODUCT 
- VERSUS COLLECTOR CURRENT 


fy ~ GAIN BANDWIDTH PRODUCT - mlz 


Ie ~ COLLECTOR CURRENT - mA 


TYPICAL GAIN 
: VERSUS COLLECTOR CURRENT 


CON Ti 
IN 
be NE 
iN 
CNT 
IN 
POE 
NY 
ne Ss a ee 


os sae a 


ia a Sr 
Cee 


6.0 10 12 14 
Iq ~ COLLECTOR CURRENT - mA 


i) 


GAIN - dB (IN 200mc TEST CIRCUIT) 


FAIRCHILD TRANSISTORS 2N3337° 2N3338 © 2N3339. 


"'¥Y’’ PARAMETERS 


TYPICAL SMALL SIGNAL COMMON EMITTER 


Oyu - JONVILIWGY INdNI - va 


-o~ 

~ 

5 

2. = 

c O 
a 
£2 
Co 
3 
<s 
~ Oo 
3S 

2 ada 
ys 6£o 


s 
See NV leak teller 


oyww - JONVLLIWGY YIISNWYL 3Su3A3u - 274 


r 


woe 
ee 
eo 3 
p= 
E'S 
Tt 
<o 
= & 
DU 
oa 
cf 
© ec 
Ee = 


e 
Reverse 


fe 


Forward 


® 
Oo 
om 
© 
ad 
= 
= 
xo) 
<x 
h 
® 
[Pant 
” 
Cc 
© 
pa 
- 


-o~ 
<= 
= 
oO 
= 
oO 
s a 
ie) 
= 
” 
jt 
= 
Q. 
per 
_ 
ie) 
A 


Yoe 


Output Admittance 


(input short circuit) 


500 


o rad ee 
> ; oh a ae : 
‘ole = Te 
Lu 2 ee erie et : : . 
= TAY ATE _ Fs mal Pinas Els : see 
oS é 5 2 2 
4 = af s 
LJ \ gs & gs & es te 
& ee 4 Se 
a rT ow WHET : HA _F : a i 
Ee SAEs ee WA LAL Le 
; = ve ‘ py ‘eCRsien Eis TSS ‘ 
” 7 | SMUT | | AT |= | Le ise 
= rie eine Pe alee ae ee. the eben oe 
ida 7 y E 
g Ss nn ~ = ~ °o =] 4 ° 
oywW - JONWLLIWGY INdNI - A oyWW - JONVLLIWGY YISNVYL 3SyaAay - 24, ~ JONVLLIWGY Uz4SNVuL GuyMUos - 7A oyww - JONVLLIWGY iNdino - A 
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e e é 
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tat 
= Oo Z a = 2 
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= 
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2N3337 - 2N3338 


60MHZAGC TEST CIRCUIT 


8-60 pF ; 
6 2.7 -30pF T; 
INPUT F 
Se 8 - 60 pF 01/6 mie 
: T 
J Ik 001 ane 001 
i te . I= yev | 
| ay ik 


T;  8turns #16 tinned copper wire 1/4 inch 1.D. x 1/2 inch long. 


Ty 7 turns #32 Bifilar wire wound on toroid, 1.D. = .120 inch, 
0.D. = .230 inch, .060 thick . . 


] 


uQ * .00017 at 50 MHz Wo = 40 at 1 MHz 
(0) 
T3 8 1/2 turns #26 enameled wire, center-tapped, wound on toroid, 
1.D. = .187 inch, 0.D. = .375 inch, .125 thick. 
Lz Z 
Hd = 00042 at 150 MHz Ho * léat 1 MHz 
2N3339 
200MHZAGC TEST CIRCUIT 
0.7-7pF 
INPUT Z=502 (© 32 ; 1-14pF 001 | 
0.7-TpF Pe aw. Ly 
510 


FAIRCHILMD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


3 turns #18 enameled wire on 1/4'' ceramic core. 
2 turns #18 enameled wire interwound at cold end with L). 
RFC . 


7 turns 0.076 diameter silver tubing space wound 


(3/8 |.D., no core), output tap at 2 turns from collector 
end, ground tap at 4 turns from collector end. 
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OUTPUT Z= 5022 


2N3426 
NPN HIGH-SPEED, HIGH CURRENT, SWITCH 


SILICON PLANAR’ EPITAXIAL TRANSISTOR 


GENERAL DESCRIPTION 
The 2N3426 is a silicon PLANAR epitaxial transistor with very high speed switching 


PHYSICAL DIMENSIONS 


capability at high currents. A maximum Vop (sat) of 0.7 V atone ampere and mini- 


mum fp of 450 MHz qualify it especially for use as a thin film memory driver. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature -65°C to +200°C 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, 60 sec. time limit) 300°C Maximum 
Maximum Power Dissipation | 
Total Dissipation at 25°C Case Temperature 3.0 Watts 
(Notes 2 and 3) 
at 25°C Ambient Temperature | 0.6 Watt 
| (Notes 2 and 3) 
_ Maximum Voltages and Current | 
VcBo Collector to Base Voltage 25 Volts 028 
Vor 0 Collector to Emitter Voltage (Note 4) 12 Volts Te Gobaeiey pacnany coenacied ise 
; Leads are gold-plated kovar 
VEBO Emitter to Base Voltage 4.0 Volts free eee 
In Collector Current 1.0 Amp 
ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 
Characteristic Min. Typ. Max. Units Test Conditions 
Turn On Time (Note 6) In ~ 1000 mA 151 ~ 100 mA 
Turn Off Time | (Note 6) I, 1000 mA, I, 100 mA, I, -100 mA 
Charge Storage Time (Note 6) In ~100 mA, I, i~ 100 mA, I 
fe High Frequency Current Gain (f = 100MHz) 4.5 In 100 mA 
Voplsat) | Collector Saturation Voltage (Note 5) In 100 mA 
Vog (sat) Collector Saturation Voltage (Note 5) In mA 
Vo (sat) Collector Saturation Voltage (Notes 5 & 7) In 
DC Pulse Current Gain (Note 5) 30 In 
Output Capacitance Vo 
High Frequency Current Gain (f = L1OOMHz) 2.0 In 
Additional Electrical Characteristics on page 2. *Planar is a patented Fairchild process. 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58.3°C/Watt (derating factor of 17.2 mW/°C); junction-to- 
ambient thermal resistance of 291.6°C/Watt (derating factor of 3.43 mW/°C). 


_ (4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4 [2 : 
(5) Pulse Conditions: length = 300 us_ ; duty cycle = 1%. 

(6) See switching circuit for exact values of I, I, v IBe: 

(7) This limit applies for a measurement made 1/4" from the bottom of the case. 
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Symbol Characteristic Min. 

Vop(sat) | Collector Saturation Voltage 

Vopl(sat) (85°C) Collector Saturation Voltage (Note 5) 

Ver (sat) Base Saturation Voltage 

Vez (sat) Base Saturation Voltage (Note 5) 

Var (sat) Base Saturation Voltage (Note 5) 

Vaplsat) Base Saturation Voltage | _ (Note 5) 0.9 

Ty ES Collector Reverse Current 

Cobo Output Capacitance 

Cibo Input Capacitance 

BVaRO Collector to Base Breakdown Voltage 25 

Vero (sust) Collector to Emitter Sustaining Voltage 12 

(Notes 4 and 5) 

BVEBO Emitter to Base Breakdown Voltage 4.0 

her DC Pulse Current Gain (Note 5) 30 

her DC Pulse Current Gain (Note 5) 20 

ACTIVE REGION 
20 
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Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Vee 


- COLLECTOR CURRENT - mA 
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ry 
—— aes 


So 


: | 


Vee 


FAIRCHILD TRANSISTOR 2N3426 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


Typ. 


0.17 
0.25 
0.68 
0.84 
1.0 
1.36 
1.5 
6.2 
14.8 


50 
45 


wc EARL IH 


Units 


Max. 
0.25 Volts In = 10 
0.5 Volts In = 300 
0.78 Volts In = 10 
tl Volts In = 100 
1.3 Volts To = 300 
2.1 Volts Io = 1000 
100 pA Vor 15 
15 pF I. = 0 
25 pF In = 0. 
Volts Io = 500 
Volts In = 30 
Volts I = 100 
In = 100 
In = 10 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS 


i 
i 


bi Ty * 25°C 
ZAI 


COLLECTOR-EMITTER VOLTAGE 


-- VOLTS 


mA 


- COLLECTOR CURRENT - 


ae ees 


~ COLLECTOR-EMITTER VOLTAGE - 


SATURATION REGION 


Ty = 85°C 


\ | 


SERIE RSS 


Ie - COLLECTOR CURRENT - mA 


RO 


.0 0 0.4 
VOLTS 


Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 
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1000 
sealed is 
Pi < 
me ; ad 
— 1 800 
ie gees 
=z 
had 
ze = gl 
= an 
Oo 
i : 
oO 
gia 
ce eee 
=a ee = 
os : 
6 0. 


2.0 0 


- BASE-EMITTER VOLTAGE - 


Test Conditions 


mA I, = 1.0 
mA I, = 30 
mA | I, = 1.0 
mA ° I, = 10 
mA I, = 30 
mA I, - = 100 
V VB 0 
Vos 5.0 
VEB 0.5 
ps In = 0 
mA I, = 0 
pA Io = 0 
mA Vor 0.5 
mA Yor = 0,5 


| | som, fom] | 


0.8, 1.2 1.6 2.0 


VOLTS 


Wh 

oo 
2) i 
Ae 


Vee ~ BASE-EMITTER VOLTAGE - VOLTS 


0 


FAIRCHILD TRANSISTOR 2N3426 


TYPICAL ELECTRICAL CHARACTERISTICS 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


- DC PULSE CURRENT GAIN 


COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 


50 EEE HES OE SE Ee ase Gee Ge 
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Vee - “ COLLECTOR- EMITTER VOLTAGE - VOLTS 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


- TURN OFF BASE CURRENT - mA 


By 


FALL TIME VERSUS TURN ON 


AND TURN OFF sat CURRENTS 


- TURN OFF BASE CURRENT - mA 


Bo 


- COLLECTOR SATURATION VOLTAGE - VOLTS 


VeglSAT) 


- COLLECTOR REVERSE CURRENT - pA 


Ices 


- mA 


- TURN OFF BASE CURRENT 


- TURN OFF BASE CURRENT - 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


Pernt 
BViAaHIAALF 
CHIC Wi 
= ee A 
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nt eeuseath CURRENT - mA 


7] 


COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 


SATE 
BN 


\ 


Ty, - AMBIENT TEMPERATURE - i 5 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


ac 
aan 
Fleets 


te, - TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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VpetSAT) 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


- VOLTS 


- BASE SATURATION VOLTAGE 


fae Nae 


he es a) 


i\ es anes De 
| 


INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 


- pF 


CAPACITANCE 


0.5 1.0 2.0 
VERSE BIAS VOLTAGE - VOLTS 


mM nH 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


i> Wot 4 AH 
ay, 
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- TURN OFF BASE CURRENT 
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0 100 200 300 400 300 
'B, - TURN ON BASE CURRENT - mA 
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CNESSEEEEE 
AS 
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| 
Bo 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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“ee ATTY 
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OO ~ FAIRCHILD TRANSISTOR 2N3426 


TYPICAL ELECTRICAL CHARACTERISTICS 


DELAY TIME VERSUS TURN ON | 
BASE CURRENT AND REVERSE SWITCHING TIMES VERSUS CHARGE STORAGE 
BASE EMITTER VOLTAGE COLLECTOR CURRENT TIME TEST CIRCUIT 


3 ] z 
Ig = 101g," 101g, fe ” 
Vec * 12V +16V +5.0V 


Pulse Width = 100ns 


ns 


nn 


~— 


To Sampling Scope 


LOuF, = 472 Rise Time < 1.0ns 


0 

-iov—S- 
Pulse Source 510 Q 
t, £1.0ns = 


Input Z ~ 100k2 


SWITCHING TIME - 


Vec(q) ~ BASE-EMITTER VOLTAGE - VOLTS 
t e ' 
=) 


nn) 


f| 
wan rae al 
1.0 | A Wi / ZN " 502 a. ~ a ns 
/ / Ic * 100mA, Ip) ~ 100mA, Igo * ~100mA 
%0 20 a0 50 100 "100 200 500 7000 

'B, - TURN ON BASE CURRENT - mA Ic - COLLECTOR CURRENT - mA 

RISE TIME VERSUS COLLECTOR SWITCHING TIMES VERSUS — JURN ON AND TURN OFF 

AND TURN ON BASE CURRENTS AMBIENT TEMPERATURE TEST CIRCUIT 

Vv 
our 4 BS oF 4.0uF 
L aa 1 
= =\y Q = 

7 Pulse Width = 100ns Me Pa . : 
' 1. ovF To Sampling Scope 
i *UV ' 47 Q Rise Time < 1.0ns 
= 0 Input Z = 100k2Q 
= Pulse Source 100 2 
= t= § <1.0ns 1 
oO Ic * 1000 mA, 1p) * 100 mA, Igo * -100mA 
= 
wn 


Ty ~ AMBIENT TEMPERATURE - °C 
HIGH SPEED 
1 AMPERE PULSE SOURCE 


+12V 


TEST CIRCUIT 

CONTOURS OF CONSTANT GAIN IMPROVING 
BANDWIDTH PRODUCT (f;) FAN-OUT CAPABILITY INPUT CURRENT 
200 mA 


FAIRCHILD pLOGIC ELEMENT 


- VOLTS. 


ce ° COLLECTOR VOLTAGE 


Rese ces Aaeeet m Mean!  Etees ela tha, oad eta Neh ee, AS ty 
2N3426 used to convert buffer element (Part #900) 
FAN-OUT from 25 to 200. 


Ie - COLLECTOR CURRENT - mA 
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2N3467 - 2N3468 
PNP HIGH-SPEED SATURATED SWITCHES 


DIFFUSED SILICON PLANAR* 


I] EPITAXIAL TRANSISTORS 


FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N5022 e 2N5023 


GENERAL DESCRIPTION — The 2N3467 and 2N3468 are low power, silicon PNP triode transistors designed 
primarily for high speed. saturated switching and for core driving applications. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 
Storage Temperature _ 
Operating Junction Temperature | 
Lead Temperature (soldering, 10 second time limit) 
Maximum Power Dissipation (Notes 2 and 3) 


Total Dissipation at 25°C Ambient Temperature 
at 25°C Case Temperature 


Maximum Voltages and Current 
Vceso Collector to Base Voltage 
Vceo Collector to Emitter Voltage (Note 4) 
 Vego Emitter to Base Voltage 
Ic Collector Current 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise 


SYMBOL CHARACTERISTIC 


Turn On Delay Time (Figure 1) 

Rise Time (Figure 1) 

Storage Time (Figure 2) 

Fall Time (Figure 2) 

Output Capacitance (f = 100 kHz) 

Input Capacitance (f = 100 kHz) 

High Frequency Current Gain (f = 100 MHz) 
Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 


Collector to Emitter Breakdown Voltage (Note 5) . 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 


NOTES: 


2N3467 


—~65°C to +200°C 


—40 Volts — 


—40 Volts 
—5.0 Volts 
1.0 Amp 


noted) 


2N3467 


Max. 


120 


—0.30 
— 0.50 
—1.0 


+200°C 
+230°C 


1.0 Watt 
5.0 Watts 


2N3468 
—50 Volts 
— 50 Volts 


—5.0 Volts. 


1.0 Amp 


2N3468 


Min. 


Max. 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 35°C/Watt (derating factor of 28.6 mW/°C); junction to ambient thermal 


resistance of 175°C/Watt (derating factor of 5.71 mW/°C). 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


370 
ee ~ 3 oa. 
7305D1A- 1° | 


re 3 


125 260 
.009 240 


Seatin 


Plane 


- 3 LEADS- 
019 
1016 DIA. 


' NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 1.1 grams 


TEST CONDITIONS 


lc = 500 mA Is; = 50mA 

lc = 500 mA Is, = 50mA 

Ic= 500 mA Is, = Ip2 = 50 mA 
lc = 500 mA ls: = Is2 = 50 mA 
IE=0 Ve=-—10V 

lc=0 Vos= —O0.5V 

Ic =50mA Vee=10V 

lex 10A. k= 0 

lE=10yvA Ic =0 

lc=10mA Ik=0 
lc=150mA Vee=—1.0V 
lc =500mA Vee=—1.0V 
Ilc=10A Vee= — 5.0V 
Ilc=150mA I; =15mA 

Ic =500mA Iz =50mA 

lc =1.0A Is =100mA 


(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publicaion APP-4/2. 


(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 
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E-AIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Max. 


aia -2N3467 2N3468 

SYMBOL CHARACTERISTIC Min Max Min 
Vee'<*") Pulsed Base Saturation Voltage (Note 5) 
Vog!s@*) Pulsed Base Saturation Voltage (Note 5) 
Vp_ls@*) Pulsed Base Saturation Voltage (Note 5) 
IcBo Collector Cutoff Current | 
leBo 100°C) Collector Cutoff Current 
Icex Collector Cutoff Current 
let Base Cutoff Current 
Q; Total Control Charge (Figure 3) 

FIGURE 1 

TURN-ON 


EQUIVALENT TEST CIRCUIT 
-30V 


99Q 


, SCOPE 
+2V 2002 


-10.8V 
PW = 200ns 


RISE TIME < 2ns 
DUTY CYCLE = 2% 


FIGURE 3 
Q; TEST CIRCUIT 


DUTY CYCLE = 2% 
1800 


AV 600 pF MAX 


-ovL} 4 7 
a -—10ys 


C___.Copy TIME ——~ 
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TEST CONDITIONS 


Volt lc =150mA Ils =15mA 
Volts Ic = 500 mA Is = 50mA 
Volts lc=10A I,=100mA 

nA Ves = —30V Ie=0 

uA Vee = —-30V Ie=0 

nA Ves = -30V Vos= —3.0V 

nA Ves = —30V Vos = —3.0V 

nC Ic = 500 mA Is =50mA 

FIGURE 2 

TURN-OFF 


EQUIVALENT TEST CIRCUIT 


-30V 


SCOPE 


+3V 


2< ty, < 500us 
to < Sns 
t3>1ps 


DUTY CYCLE = 2% 


Vec =-30V 


59Q 


2N3485 : 2N3486 : 2N3485A : 2N3486A 
PNP HIGH-SPEED SWITCHES AND CORE DRIVERS 


SILICON PLANAR EPITAXIAL TRANSISTORS 


FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3502 THROUGH 2N3505 


GENERAL DESCRIPTION — These PNP Silicon Planar Epitaxial Transistors are designed 


primarily for high-speed saturated switching and core driver applications. 


PHYSICAL DIMENSIONS | 
ABSOLUTE MAXIMUM RATINGS (Note 1) | Se accordance with 


” JEDEC (TO-46) outline 


Maximum Temperatures 


Storage Temperature | -65°C to +200°C a 
: : DIA. 
Operating Junction Temperature 200°C Maximum fai 
Seating. | 
2N3485 
: in iil, Stats 2N3486 
Maximum Power Dissipation ON3485A 
a | 2N3486A 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 2.0 Watts 
at 25°C Free Air Temperature (Notes 2 and 3) 0.4 Watt 
| 2N3485 2N3485A 
Maximum Voltages and Current °2N3486 ON3486A 
. > 028 
Veso Collector to Base Voltage -60 Volts -60 Volts NOTES: All dimensions in inches: 
Voro. Collector to Emitter Voltage (Note 4) -40 Volts -60 Volts : | Pachege wh 36 ram 
VEBo Emitter to Base Voltage -5.0 Volts -5.0 Volts | 
In Collector Current (Note 2) 600 mA 600 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3485 2N3485A 2N3486 2N3486A 


Characteristic Min. Max. Min. Max. Min. : in. Max, Test Conditions 


DC Pulse Current Gain (Note 5) 
DC Current Gain 
DC Current Gain 
DC Current Gain 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 


Collector Saturation Voltage 
(pulsed, see Note 5) 


Aaaaad], 


| 
Q 


| 
Q 


Collector Saturation Voltage 
(pulsed, see Note 5) 


Base Saturation Voltage 
(pulsed, see Note 1) 


Base Saturation Voltage 
(pulsed, see Note 1) 


Turn-on Delay Time (see Fig. 1) 
Rise Time (see Fig. 1) 

Storage Time (see Fig. 2) 

Fall Time (see Fig. 2) 


Additional Electrical Characteristics on page 2 


EAIRCHILD 


SEMICONDUCTOR 
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D TRANSISTORS 2N3485 - 2N3485A 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


+ 2N3486*2N3486A 


2N3485 2N3485A 2N3486 2N3486A 


Characteristic in. a in. : in. Max. Min. 
High Frequency Current Gain 
(f = 100 Mc) 
CBO Collector Cutoff Current 
cBo!t50 C) Collector Cutoff Current 
Collector Reverse Current 


Base Current 


Open Circuit Output Capacitance 
(f = 100 Kc) 


Open Circuit Input Capacitance 
(f = 100 Kc) 


Collector to Base Breakdown -60 
Voltage 


Collector to Emitter Sustaining ~40 
Voltage (Notes 4 and 5) 


Emitter to Base Breakdown Voltage -5.0 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may 


Max. Units Test Conditions 


< 
Q 
3] 


< 
) 
w 


<<< 
wow oa 
Hw Ww 


~~ 
ve) 


< 
te 
w 


10 

= 10 
(pulsed) 
= 10 


be impaired, 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a. maximum junction temperature of 200°C and junction-to-case thermal resistance of 87. 


ambient thermal resistance of 438°C/Watt (derating factor of 2.28 mW/°C). 


5°C/Watt (derating factor of 11.4mW/°C); junction-to- 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4, 


(5) Pulse Conditions: length <300 psec; duty cycle < 2%. 


FIGURE 1 


TEST CIRCUIT FOR DETERMINING DELAY TIME AND RISE TIME 


-30 
|NPUT 
Z, = 502 
0 
PRF = 150 PPS sy 
Rise time < 2nsec j To oscilloscope 
K are 
0 Rise time < 5nsec 
salcals Li 1OMQ 
-16V 50 
“ Lea nsec 1 
FIGURE 2 
TEST CIRCUIT FOR DETERMINING STORAGE TIME AND FALL TIME 
bV -6 
}NPUT 
: Zo = 502 
PRF = 150 PPS 
Rise time < 2nsec To oscilloscope 
0 Rise time < 5nsec 
Zin * 10MQ 
-30V 


bats nsec 


9-287 


~2N3502 ¢ 2N3503 ° 2N3504 * 2N3505 
PNP HIGH CURRENT SWITCHES 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


These PNP silicon PLANAR epitaxial transistors are designed for digital and analog applications at current 


levels up to 500 milliamperes. Their high beta, high fr at high current, high LV, EO’ and low noise figure 


make them ideal for use as line drivers, memory applications and low-noise amplifiers. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 


Storage Temperature 


Operating Junction Temperature 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature 


Maximum Voltages and Current 


CBO 
CEO 
EBO 


<<< 


3" 


ELECTRICAL 


Ver (st) 
Veg (sat) 
Vo (sat) 


Vo p (Sat) 


‘lectrical Characteristics Continued on Page 2. 


Collector to Base Voltage 


(Notes 2 & 3) 
at 25°C Free Air Temperature (Notes 2 & 3) 


Collector to Emitter Voltage (Note 4) 


Emitter to Base Voltage 
Collector Current (Note 2) 


2N3502 
2N3503 


3.0 Watts 
0.7 Watt 
2N3503 
2N3505 
-60 Volts 
-60 Volts 
-5.0 Volts 
600 mA 


-65°C to +200°C 
200°C Maximum 
2N3504 
2N3505 
1.3 Watts 
0.4 Watt 
2N3502 
2N3504 
-45 Volts 
-45 Volts 
-5.0 Volts 
600 mA | 


CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3503 


DC Current Gain 
DC Current Gain 
DC Current Gain 


DC Pulse Current Gain 


DC Pulse Current Gain 
DC Pulse Current Gain 
DC Pulse Current Gain 


Base Saturation Voltage 
(Pulsed, see Note 1) 


Base Saturation Voltage 
(Pulsed, see Note 1) 


Characteristic 


(Note 5) 
(Note 5) 
(Note 5) 


Collector Saturation Voltage 


(Pulsed, see Note 1) 


Collector Saturation Voltage 


(Pulsed, see Note 1) 


High Frequency Current Gain 


(f = 100 me) 


Collector to Emitter Sustaining Voltage 


(Notes 4 and 5) 
Turn On Time 
Turn Off Time 


(See notes on back page) 
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(Note 6) 
(Note 6) 


Min. 


80 
120 
135 
140 
100 

50 
115 


2.0 


2N3505 


Typ. Max. 

120 80 
120 
200 135 
270 140 
150 300 100 
70 50 
160 300 115 

-0.9 ~1.0 

-1.0 -1.3 

~0.08 -0.25 

-0.18 ~0.4 
2.50 2.0 
~45 

20 40 

40 100 


120 


200 
270 
150 
70 
160 
-0.9 


-1.0 


-0.08 


-0.18 


2.50 


20 
40 


2N3502_ 
2N3504 


aq a 


-1.0 Volts 


roll 


-1.3 Volts I 


-0.25 Volts I 


~0.4 Volts I 


Volts I 


40 nsec Io 


100 nsec In 


Conditions 
= 10 yA Vor =-10 V 
= 100 vA Vor =-10 V 
= 1.0mA Vor =-10 V 
= 10 mA Vor =-10 V 
= 150mA Vor =-10 V 
= 500mA Vor =-10 V 
= 50 mA Vor =-1.0 V 
= 50 mA I, = 2.5 mA 
= 150mA I, = 15 mA 
= 50 mA I, = 2.5 mA 
= 150mA I, = 15 mA 
= 50 mA Vor =-20 V 
= 10 mA I, = 0 
(pulsed) 
wz 300 mA Tai ~ 30 mA 
~ 300 mA, T51 ~ 30 mA, 

Th = -30 mA 


PHYSICAL DIMENSIONS. 
in accordance with 
JEDEC (TO-5) outline 


335 nya 
3305 DIA- Hl 


Base 
Lead, No.2 
Emitter 


lead No. 1 NS 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Cotlector internally connected.to casé.: 
Package weights 1/1 grams 


2N3502 « 2N3503 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline* 


23 eT ie 


20 fre 
770 | | 030, 


3 LEADS ~ 500. MIN, 
019 oi, 


016 


Base 

ead No. 2 
Emitter “~Z 
Lead No. 1 


NOTES: All dimensions.in' inches 
Leads are gold-plated. kovar 
Collector internally connected to case 
Package weight ts 0.4 gram 


2N3504 e¢ 2N3505 


Copyright 1964 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation 
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SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD TRANSISTORS 2N3502 ° 2N3503 ¢2N3504 °2N3505 


ELECTRICAL CHDRARTENSIICS (25°C free air temperature unless otherwise noted) 


2N3503 2N3502 
2N3505 2N3504 
Symbol Characteristic in. . : in. Typ. 


coal 
Q 


hyp (-55°C) . DC Pulse Current Gain 


Collector Reverse Current 


<< 


Collector Reverse Current 


Collector to Base Breakdown Voltage 


Q 


Emitter to Base Breakdown Voltage 
Output Capacitance 
Cor Emitter Transition Capacitance 
NF . Noise Figure (Note 7) 
Topo(t!50) Collector Cutoff Current 
le polt!50) Collector Cutoff Current 


Vog(sat) Collector-Saturation Voltage 
(Pulsed, see Note 5) 
Vip (sat) Base-Emitter Saturation Voltage 
(Pulsed, see Note 5) 


me et tt et es 
aod on 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 
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(f = 1kc) 


Characteristics in. - Max. Test Conditions 


Input Resistance 
Output Conductance 
Voltage Feedback Ratio 


Small Signal Current Gain 


Ton and Tor TEST CIRCUIT 


-30V 


Vout 
TO SAMPLING 
OSCILLOSCOPE 


ty <1lnsec 
Zin 2 0.1MQ 


LU 


PULSE GENERATOR 


Vin = -9V = 
ty, t¢<6nsec 

P.W. = 0.5ysec 

ZIN = 502 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C andjunction-to-case thermal resistance of 58.3°C/Watt (derating factor of 17, 2mW/°C) 
for the 2N3502 and 2N3503, and 146°C /Watt (derating factor of 6.85mW/°C) for the 2N3504 and 2N3505; junction-to-ambient thermal ae 
of 250°C /Watt (derating factor of 4.0 mW/°C) for the 2N3502 and 2N3503, and 438°C /Watt (derating factor of 2.28 mW/°C) for the 2N3504 and 2N3505. 

(4) Rating refers to ahigh-current point where collector-to-emitter voltage islowest. For more information send for Fairchild Publication APP -4, 

(5) Pulse Conditions: length = 300 usec; duty cycle = 1%. . 

(6) See switching circuit for exact values of Ta Ia and Ip: 

(7) f = 1.0Ke; R, = 10KQ. 
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2N3647 ¢ 2N3648 
NPN HIGH — SPEED SATURATED SWITCH 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION - The 2N3647 and 2N3648 are NPN diffused silicon Planar epitaxial 
transistors designed primarily for high speed saturated switching and memory applications. 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-46) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures . 
119 


‘178 DIA. 
Storage Temperature | | -65°C to +200°C aa 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, 10 sec time limit) 240°C Maximum. 


Maximum Power Dissipation (Notes 2 and 3) 


Total Dissipation at 25°C Case Temperature 2.0 Watts 
at 25°C Ambient Temperature 0.4 Watts 
Maximum Voltages and Current | 2N3647 2N3648 
036 a 028 
VcRo Collector to Base Voltage 40 Volts : 40 Volts - Seo ei ai la : 
Vero Collector to Emitter Voltage (Note 4) 10 Volts 15 Volts i | | caer hoy conc yas 
VEeBo Emitter to Base Voltage 6 Volts 6 Volts § 
Tn Collector Current 500 mA 500 mA 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3647 2N3648 


Characteristic — Min. Max. Min. Max. Units Test Conditions 


hap DC Pulse Current Gain (Note 5) 25 150 30 120 I, = 150mA Vo, = 10 V 
hor | DC Pulse Current Gain (Note 5) 20 25 In = 10 mA Vor = 10 V 
hog DC Current Gain 12, 15 Tn = 1.0 mA Vor = 10 V 
her DC Pulse Current Gain (Note 5) = 415 In = 300 mA Vor = 10 V 
ber DC Pulse Current Gain (Note 5) | 12 . Io = 500 mA Vor = 1.0 V 
hyp (-55°C) DC Pulse Current Gain (Note 5) 12 I, = 150 mA Va, = 1.0 V 
V (sat) Pulsed Collector Saturation Voltage 0.25 0.25 Volts I, = 10 mA I = 10 mA 
CE C B 
(Note 5) | 
VA p(sat) Pulsed Collector Saturation Voltage | 0.4 0.4 Volts I, = 150 mA I = 15 mA 
CE C B 
(Note 5) 
V~_(sat) Pulsed Collector Saturation Voltage 0.6 Volts I. = 800 mA I = 30 mA 
CE C B 
(Note 5) 
V_~7.(sat) Pulsed Collector Saturation Voltage 0.8 Volts I, = 500 mA I = 50 mA 
CE oa ©; B 
(Note 5) 
V., (sat) Pulsed Base Saturation Voltage 0.8 0.8 Volts I, = 10 mA I = 1,0 mA 
BE C B 
(Note 5) | 
V., (sat) Pulsed Base Saturation Voltage 0.8 1.0 0.8 1.0 Volts I, = 150 mA I = 15 mA 
BE ; Cc B 
(Note 5) | 
Vo (sat) Pulsed Base Saturation Voltage 1.15 Volts I, = 300 mA I = 30 mA 
BE Cc B 
(Note 5) 
V..(sat) Pulsed Base Saturation Voltage 1.5 Volts I. = 500 mA I = 50 mA 
BE (Note 5) . = 


\dditional Electrical Characteristics on page 2 (See notes on back page) Copyright 1966 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
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FAIRCHILD TRANSISTORS 2N3647 «| 2N3648_ 


ELECTRICAL CHARACTERISTICS (25°C Free Air pore unless otherwise noted) 


2N3647 2N3648 
| Characteristic. | Min. Max. Min. Max. Units : Test Conditions 
beg High Frequency Current Gain | 3.5 4.5 Tn = 15 mA Vor = 10 V 
(f = 100 MHz) 7 
C ORG Output Capacitance _ | | 4.0 4.0 | pf I. = Vop = 10 V 
Ci Pe 7 Input Copan | | 8.0 | 8.0 pf In = 0 Veep = 0.5 V 
lorx Collector Reverse Current | 250 25 nA Vop = 10 V Ven = 10 V 
To px (150 C) Collector Reverse Current 50 50 pA Vor = 10 V VEB = 10 V 
Inn Base Current | | 25 25 nA Vor = 10 V Ven = 109 V 
BV Bo Collector to Base Breakdown Voltage 40 | 40 Volts I, = 10 YA I, = 0 
Vero Sst) ‘Collector to Emitter Sustaining | 10 15 Volts Ta = 10 mA I, = 0 
: Voltage (Notes 4 and 5) | | (pulsed) 
BV BO Emitter to Base Breakdown Voltage 6.0 6.0 Volts I, = 0 TI, = 10 yA 
ty Turn-On Delay Time (see Fig. 1) 10 8.0 nsec lug = 150 mA . Ini = 15 mA 
t. Rise Time (see Fig. 1) 12 10 nsec Ig = 150 mA In, = 15 mA 
ton | Turn-On Time (see Fig. 1) 20 16 nsec lug 7 Hep mA I, i = 15 mA | 
t, Storage Time (see Fig. 2) 16 12 nsec Tag = 150mA, Tpi= 15mA, 132 =-15mA 
te | Fall Time (see Fig. 2) 12 8.0 nsec Tug = 150mA, I, = 15 mA, I32 =-15mA 
tore | Turn-Off Time (see Fig. 2) 25 18 nsec lag = 150mA, Ibi 15mA, I, 9 = -15mA 
Qr ‘Total Control Charge er) 0.3 ncoul Tn = 150 mA I, 17 15 mA 
h _ Small Signal Current Gain 20 150 20 150 I = 1.0 mA Vv = 10 V 
fe | Cc CE 
({ = 1 kHz) 
ho Voltage Feedback Ratio 25 9 x10? I, = 10 mA  V,. = 10 V 
re | C CE 
: (f = 1 kHz) 
hie Input Impedance (f = 1kHz) 0.6 4.5 0.6 4.5 KQ In = 1.0 mA - Vor = 10 V 
Bas Output Admittance (f = 1 kHz) 10 100 10 100 ywmho Io = 1.0 mA Vor = 10 V 
SWITCHING TIME EQUIVALENT TEST oer 
300 nsec 
~ 0 Cycle = 2% 
Oscilloscope rise time <1 nsec 
FIGURE 1 DELAY AND RISE TIME 
a ty ee <t, <500 psec 
415.8 — Duty Cycle = 2% 
OV 
—-14V 
= <2nsec 
Oscilloscope rise time < 1 nsec | 
FIGURE 2 STORAGE AND FALL TIME 
*Cy is total shunt capacitance of oscilloscope and test fixture. 
*Ro includes oscilloscope resistance. 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired, — 
(2) These are steady state. limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 87. 5° C/ watt AGeranine OF 3 11. 43 mW/°C); 
junction to ambient thermal resistance of 437°C/watt (derating factor of 2.29mW/°C). 


(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 psec; duty cycle <2%. 
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2N3665 * 2N3666 
NPN GENERAL PURPOSE AMPLIFIER AND SWITCH 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION - The 2N3665 and 2N3666 are NPN Diffused Silicon Planar Epitaxial 

Transistors designed primarily for general purposeamplifier and switching applications. They PHYSICAL DIMENSIONS. 
: : . ae : in accordance with 

feature high voltage, low output capacity and a useful beta over a wide current range. JEDEC (TO-5) outline 


370 
"395 DIA. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature — -65°C to +200°C 
Operating Junction Temperature | 200°C Maximum 
Lead Temperature (Soldering, 10 sec. time limit) | 300°C Maximum 


Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 5.0 Watts 


Maximum Voltages and Current 


NOTES: All dimensions in inches 
‘i Leads a 


Voge. Collector to Base Voltage =” - —-- 120 Volts | a | Le ene 
CEO Collector to Emitter Voltage (Note 4) 80 Volts . 

V na Emitter to Base Voltage 10 Volts 

To Collector Current . 1.0 Amp 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) | 


2N3665 - 2N3666 
Symbol Characteristic Min. Max, Min. Max. Units Test Conditions 

her DC Pulse Current Gain (Note 5) 40 120 100 | 300 Io -= 150 mA Vor = 10 V 

hep DC Pulse Current Gain (Note 5) 30 | 70 In = 10 mA Vor = 10 V 

her DC Pulse Current Gain (Note 5) 25 50 In = 500 mA - Vor = 10 V 

hpp(-55°C) DC Pulse Current Gain (Note 5) 16 40 I, = 150 mA VQ, = 10 V 
Ve l(sat) Base Saturation Voltage (Note 5) | 1.8 1.8 Volts In = 500 mA In = 50 mA 
Vp p(sat) Base Saturation Voltage (Note 5) 2 1.2 1.2 Volts Io - = 150 mA’ I, = 15 mA 
Vop(sat) Collector Saturation Voltage (Note 5) 1.2 1.2 Volts In = 500mA I, = 50 mA 
Vop(sat) Collector Saturation Voltage (Note 5) 0.5 0.5 Volts I, = 150mA I, = 15 mA 

beg High Frequency Current Gain . 3.0 3.0 In = 50 mA Vor = 10 V 

(f = 20 MHz) | | . 
C obo Open Circuit Output Capacitance | 12 | 12 a pf | I, = Vop = 10 V 
ibo Open Circuit Input Capacitance | 60 60 pf In = VER = 0.5 V 
\dditional Electrical Characteristics on page 2 
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RCHILD TRANSISTORS 2N3665 ° 2N3666 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


CEX 
CBO 


cBo0150 Cc). 


EBO | 


BVcBO 


Vo Ro sust) . 


2N3665 2N3666 


Characteristic Min. Max. Min. Max. Conditions 


Collector Reverse Current 
Collector Cutoff Current 
Collector Cutoff Current 


Base Reverse Current 


Emitter Cutoff Current 


Collector to Base Breakdown 
Voltage 


Collector to Emitter Sustaining 
Voltage (Notes 4 and 5) 


Emitter to Base Breakdown Voltage 
Collector to Emitter Breakdown . 10 mA 


' .Voltage (Notes 4 and 5) 


NOTES: 


Total Switching Time : : ; (See Fig. 1) 


(1). These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give 


a maximum junction temperature of 200°C and junction to case thermal resistance of 35°C/watt (derating factor of 28.6 mW/°C). 


(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 


(5) Pulse Conditions: 


Rise time of input pulse = 0.1 psec 


length = 300 usec; duty cycle = 1%. 


SWITCHING CIRCUIT 


+22.5 Volts 


220 Ohms 


To oscilloscope 
Rise Time = 0.1 usec 
Input Z= 1 MQ 


2 psec 


1200 Ohms 
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- PHYSICAL DIMENSIONS 
in accordance with. | 
JEDEC WO) outline 


370 
335 DIA 
305 


2N3671-2N3672-2N3673 
PNP HIGH-SPEED SWITCHES AND CORE DRIVERS 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3502 © 2N3503 


in accordance with 
JEDEC we a outline 


195 


Pag DTA: pos 


. Seating ~~ 


Plane 


PHYSICAL DIMENSIONS. 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-46) outline 
4 338 018 
195 | ee oe ne 085 
{ - 2 


ue 065 


Sea ting 2 
Plane 


MAX. 


3 LEADS ~ ules | | | | 
012 Dif. i 
“950-<dem ee ; : 

2 Base) +} Jer? 


Nu Golléetor 


048 


“Collector 
tead No .3 


036 Me ey Ook 


NOTES: All dimensions in inches: 
: Leads are gold: ‘plated kovar 
“Coltector-internally connected to:case 
: Package weight is 0,36: gram’. - 


NOTES: All. dimensions in inches: 7 
Leads are gold plated kovar 
Collector internally. connected to case 
Package’ weight is 0 44 gram 


NOTES. All dimens: iONs-in inches 
Leads are gold plated kovar. 
. Collector. i internaily connected to case 
Package weight is 1 11 grams 


2N3671 


2N3672 2N3673 


GENERAL DESCRIPTION - The 2N3671, 2N3672 and 2N3673 are PNP silicon Planar epitaxial transistors designed primarily for high-speed saturated 


switching, line drivers and memory applications. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
-65°C to +200°C 
200°C Maximum | 


Storage Temperature 


Operating Junction Temperature 


Maximum Power Dissipation (Notes 2 and 3) 2N3671 2N3672 - 2N3673 
Total Dissipation at 25°C Case Temperature 3.0 Watts 1.8 Watts 3.0 Watts 
at 25°C Ambient Temperature 0.6 Watt 0.4 Watt 0.35 Watt 
Maximum Voltages and Current 
Vero Collector to Base Voltage -60 Volts 
Vo EO Collector to Emitter Voltage (Note 4) -50 Volts 
V EBO Emitter to Base Voltage a -5.0 Volts 
Ia Collector Current (Note 2) | 7 . 600 mA 
=LECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) | 
Symbol Characteristic Min. Max. Units Test Conditions 
ee DC Pulse Current Gain (Note 5) 75 225 I, = 150 mA Vo_, =-10 V 
her DC Current Gain 75 Tn = 1.0 mA Vor =-10 V 
bor DC Pulse Current Gain (Note 5) 75 Io = 10 mA Vor =-10 V 
her DC Current Gain . 55 Io = 0.1 mA Vor =-10 V 
bar _ DC Pulse Current Gain (Note 5) 40 I, = 500 mA Vor =-10 V 
bog DC Pulse Current Gain (Note 5) 20 In = 150 mA Vor = -0.6 V . 


dditional Electrical Characteristics on page 2 
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FAIRCHILD TRANSISTORS 2N3671+*2N3672*2N3673° 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
Symbol Characteristic | Min. Max. Units Test Conditions 


Vop (sat) Pulsed Collector Saturation Voltage (Note 5) 
vore Pulsed Collector Saturation Voltage (Note 5) 
Ver (22t) Pulsed Base Saturation Voltage (Note 5) 
Var (t) Pulsed Base Saturation Voltage (Note 5) 

: Turn-On Delay Time (See Figure 1) 

Rise Time (See Figure 1) 

Storage Time (See Figure 2) 


Fall Time (See Figure 2) 


Turn On Time (See Figure 1) 
‘Turn Off Time (See Figure 2) _ 


High Frequency Current (f = 100 MHz) 
Collector Cutoff Current 
Topo (150° C) Collector Cutoff Current 


CEX Collector Reverse Current Vor 


Base Current Vor 


Output Capacitance : In 
I 


Cc 
E 
E 


<< 
- < 
3) 


< 
w 
ea 


< 
Q 
Ww 


< 
52] 
w 


ibo Input Capacitance : 


BVopo Collector to Base Breakdown Voltage In = 10 ywA 


oo 


Vero (sust) Collector to Emitter Sustaining Voltage In = 10 mA 
(Notes 4 and 5) © (pulsed) 


BV ERO Emitter to Base Breakdown Voltage 


— 
| 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 58.3°C/watt (derating factor of 17.2mW/°C); junction tc 
ambient thermal resistance of 292°C/watt (derating factor of 3.43mW/°C) for the 2N3671. Junction to case thermal resistance of 97.3°C/watt (derating factor of 
10.3 mW/°C) junction toambient thermal resistance of 437°C/watt (derating factor of 2.28mW/°C for the 2N3672.. Junction to case thermal resistance of 58. 3°C/watt 
(derating factor of 17.2 mW/°C); junction to ambient thermal resistance of 500°C/watt (derating factor of 2.0 mW/°C). 


(4) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 ysec; duty cycle = 1%. 
-30V 


FIGURE 1 INPUT 
Zo = 50Q 
PRF = 150 PPS 
Rise Time <2 nsec 


-16V | | 
—| i 200 ns 


Sampling Oscilloscope 
Zin <50Q 
Rise Time <1 nsec 


FIGURE 2 INPUT 
Zo = 502 
PRF = 150 PPS 
Rise Time <2 nsec Sampling Oscilloscope 
Zin $502 
; ae 
30 Rise Time <1 nsec 


<— 200 ns 
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2N3678 
NPN HIGH SPEED SATURATED SWITCH 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR. 


FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3300 


GENERAL DESCRIPTION - The 2N3678 NPN silicon Planar epitaxial transistor is designed for 

high current switching applications atlevels to 800 milliamperes. It has excellent power dissi- | eh On ees 
pation capability, low saturation voltage at high current levels, and low leakage current at 8 & PHYSICAL DIMENSIONS 
elevated temperature. These characteristics allow stable operation over a wide temperature ae ae se) outlie | 


range. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature -65°C to +200°C 
Operating Junction Temperature +200°C Maximum 
Lead Temperature (Soldering, 60 sec. time limit) +230°C Maximum 
Maximum Power Dissipation | 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 4.0 Watts 
at 25°C Ambient Temperature (Notes 2 and 3) 0.8 Watt 
Maximum Voltages | ae Se 8 
VoBpo. Collector to Base Voltage 75 Volts ce ‘a ores B 
Vo EO Collector to Emitter Voltage (Note 4) 55 Volts cen ES : sepa he 
VeRO Emitter to Base Voltage 6.0 Volts. 
Ta Collector Current 800 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Symbol Characteristic Min. Max. Units | Test Conditions 
hor | DC Pulse Current Gain (Note 5) e 3 40. 120 In = 150 mA Vor = 10 v ; 
beg DC Pulse Current Gain (Note 5) 35 | | In - 10 mA Vor = 10 V 
hor DC Current Gain : 3 25, In = 1.0 mA Vor = 10 | V 
hor DC Pulse Current Gain (Note 5) 25 In = 500 mA V CE = 10 V 
hop DC Current Gain | 20 In = 100 pA Vor = 10 V 
bor DC Pulse Current Gain (Note 5) 20 | In = 150 mA Vor = 1.0 V 
V pg (sat) . Pulsed Collector Saturation Voltage (Note 5) 0.4 Volts In = 150 mA Ip - 15 mA 
V (sat) Pulsed Collector Saturation Voltage (Note 5) 1.0 Volts I, - 500 mA i, - 50 mA 
V p (sat) Pulsed Base Saturation Voltage (Note 5) 0.6 1.2 Volts I a = 150 mA | Ip - 15 mA 
V p (sat) Pulsed Base Saturation Voltage (Note 5) 2.0 Volts In = 500 mA Ip - 50 mA 
IGRO Collector Cutoff Current | 10. nA L,, = 0 V CB = 60 V 
Topo (150°C) Collector Cutoff Current | 10 uA Ip = 0 Vor = 60 V 

\dditional Electrical Characteristics on page 2 

lOTES: 


lL) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 43.8°C/watt (derating factor of 22.8 mWw/ °C); junction 
to ambient thermal resistance of 218.7°C/watt (derating factor of 4.57 mW/°C). ; 


1) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2., 
5) Pulse Conditions: length < 300 psec; duty cycle <1%. 


SEMICONDUCTOR 
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FAIRCHILD TRANSISTOR 2N3678 | 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Symbol Characteristic 


Collector Reverse Current 
Base Current 


EBO Emitter Cutoff Current 
BVoBo 


V C Ko (sust) 


Collector to Base Breakdown Voltage 


Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 


Emitter to Base Breakdown Voltage 


High Frequency Current Gain (f = 100 MHz) 
Open Circuit Output Capacitance 

Open Circuit Input Capacitance 

Delay Time (see Fig. 1) 

Rise Time (see Fig. 1) 

Storage Time (see Fig. 2) 


Fall Time (see Fig. 2) 


Total Switching Time (see Fig. 3) 


Min. Max. Units 


Test Conditions 


= 10 
(pulsed) 


10 
20 


FIGURE 1. Saturated turn-on switching-time test circuit 


GENERATOR 
' Rise Time <2 nsec 


——1S200 
nsec 


FIGURE 2. Saturated turn-off switching-time test circuit 


GENERATOR 
Rise Time < 2 nsec 
= Q 
f IN a 6V (ADJUST FOR 150 mA) 
30V 
Q 
200 af 


OUTPUT OSCILLOSCOPE 
ZN >100 KQ 
< 
Cs 12 pf 
Rise Time< 5 nsec 


nsec 


30V (ADJUST FOR 150 mA) 
200 Q 


OUTPUT 

OSCILLOSCOPE 
ZiN > 100 K2 

Cin < 12 pf 

Rise Time < 5 nsec 


FIGURE 3. Non-saturated switching-time test circuit 


GENERATOR 
Rise Time < 2 nsec 
Z IN = 502 


15 nsec = 


-50V 30V 


60 Q 


OUTPUT OSCILLOSCOPE 
ZiN > 100 KQ 
Cin £12 pf 
1K,5W Rise Time < 5 nsec 


IN914 \__50V 
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~2N3700 - 2N3701 
NPN HIGH FREQUENCY IF-RF AMPLIFIER 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION - The 2N3700 and 2N3701 are NPN diffused silicon Planar epitaxial | Zz 
transistors designed primarily for high frequency applications in IF-RF amplifier circuits. 


The Planar structure provides low saturation voltage at high collector currents and low leakage PHYSICAL DIMENSIONS 


in accordance with 


current over a wide range of temperature and bias conditions. Useful frequency range: DC to _ JEDEC (TO-18) outline 
100 MHz. 
ABSOLUTE MAXIMUM RATINGS (Note 1). 
Maximum Temperatures | 7 ceonnelt 
Storage Temperature ~65°C to +200°C Plane f 
Operating Junction Temperature 200°C Maximum ie 3 LEADS 
Lead Temperature (Soldering, 60 sec. time limit) 300°C Maximum 


Maximum Power Dissipation (Notes 2 and 3) 


Total Dissipation at 25°C Case Temperature 1.8 Watts 
at 100°C Case Temperature 1.0 Watt 
at 25°C Ambient Temperature | 0.5 Watt 
Maximum Voltages and Current Ne tae estoy 
< Package weight is 0.43 gram 
VoRo Collector to Base Voltage 140 Volts 
Vo EO Collector to Emitter Voltage (Note 4) 80 Volts 
VEBO Emitter to Base Voltage | 7.0 Volts 
Io Collector Current 1.0 Amp. 


2N3700 2N3701 . 
Characteristic Min. Max. Min. Max. Units Test Conditions 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
Ver (sat) Pulsed Base Saturation Voltage 


< 
Q 
2) 


< 
Q 
3 


< 
QD 
3) 


< 
Q 
3) 


< 
Q 
Py 


< 


Vop(sat) Pulsed Collector Saturation Voltage (Note 5) 

Vop (sat) Pulsed Collector Saturation Voltage (Note 5) 
High Frequency Current Gain (f = 20 MHz) 5.0 
Small Signal Current Gain (f = 1 KHz) 80 
Output Capacitance 


TATA AA TATA 
—|{ td 

Suu | 

es ie 


ae ne ee eee ee 
Q 
3] 


| 


<<< 
Q 
w 


Q 
fg] 
w 


Input Capacitance 


= 


Additional Electrical Characteristics on page 2 
Notes on page 2 


SEMICONDUCTOR: 
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FAIRCHILD TRANSISTORS 2N3700° 2N3701 | 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3700 2N3701 
Characteristic Min. Max. Min. Max. Test Conditions 


Collector-Base Time Constant (f = 4 MHz) 
Collector Cutoff Current 
Topo (t50 C) Collector Cutoff Current 


Thro Emitter Cutoff Current 


BVoBo 
Vero lsust) Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 


Emitter to Base Breakdown Voltage 


Collector to Base Breakdown Voltage 


BVEBO | 


NF Noise Figure 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired, 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 97°C/watt (derating factor of 10.3 mW/°C); junction 
to ambient thermal resistance of 350°C/watt (derating factor of 2.85 mW/°C). 


(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 ysec; duty cycle < 1%. 
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NPN 


@ HIGH BREAKDOWN -- 80 VOLT LV,,, 

@ HIGH FREQUENCY -- f, = 300 MHz Min. 
@ FAST HIGH CURRENT SWITCHING 

@ LOW V,, (sat) -- 0.75V Max. @ 500 mA 

@ LOW OUTPUT CAPACITANCE -- 9.0 pF 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 


Lead Temperature (Soldering, 60 sec. time limit) 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 
at 25°C Ambient Temperature (Notes 2 and 3) 


Maximum Voltages and Current. 


Viens Collector to Base Voltage 

Voces Collector to Emitter Voltage 

Vero Collector to Emitter Voltage (Note 4) 
Veso Emitter to Base Voltage 


Maximum Collector Current (Note 5) 


HIGH-VOLTAGE, HIGH-CURRENT SWITCHES 


SILICON PLANAR EPITAXIAL TRANSISTORS 


—65°C to +200°C 
+200°C Maximum 
+300°C Maximum 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


_.370 
~¥—_—— Sa) 1335 DIA. 


Sab eR mn oe, 
"305014. im 


4 
Seating | 


Plane 


4.0 Watts 
0.8 Watt 
2N3722 2N3723 NOTES: Ali dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
80 Volts 100 Volts Hackage weight is 1.11 grams 
80 Volts 100 Volts 
60 Volts 80 Volts 
6.0 Voits 6.0 Volts 
1.0 Amp 1.0 Amp 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


TFACT 


Symbol ‘Subgroup Characteristic 


Vero (sust) la Collector to Emitter Sustaining 

Voltage (Notes 4 and 5) 
*Vo- (sat) la Collector Saturation Voltage 

(pulsed, see Note 5) 

Vor (sat) Ib Collector Saturation Voltage 

(pulsed, see Note 5) 

ton IV Turn-on Time (Note 6) 

tors IV Turn-off Time (Note 6) 

h,, IV High Frequency Current Gain 
(f = 100 Mc) 

Cobo IV Common-Base, Open-Circuit 
Output Capacitance 

Cibo IV Common-Base, Open-Circuit 


Input Capacitance 


T NOTE: These Numerals Apply to the Fairchild FACT Program. 


* NOTE: FACT Program End-Point Measurement Parameter. 


dditional Electrical Characteristics on page 2 
lotes on page 4 


2N3722 


Min. Typ. Max. Min. Typ. 


2N3723 


Test Conditions 


Max. Units 


60 80 Volts Ig=10 mA 1,=0 
(pulsed) 
0.35 0.5 0.45 0.75 Volts I,=500mA~ 1,=50mA 
0.25 0.37 0.30 0.44 Volts Ig=300mA  1,=30mA 
20 50 25 70 nsec I¢%500mA~ |, ~50mA 
63 100 7O 130 nsec Ig~500mA,  1;,, ~50 mA, 
I,, = —5O0 mA 
3.0 4.0 3.0 4.0 Ib =50 mA VQ=10V 
5.5 10 50 9.0 pf I, = 0 Veg = 10V 
50 65 50 65 pf Ig=0 Veg = —0.5 V 
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a 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


TFACT | 2N3722 2N3723 
Symbol Subgroup Characteristic . Min. Typ. Max. in. Typ. Max. i Test Conditions 


Hee / la DC Pulse Current Gain (Note 5) 40 70 150 40 70 150 Ig =100mMA VQ=1.0V 
hee Ib DC Pulse Current Gain (Note 5) 25 45 25 A5 I, =10 mA VQ=1.0V 
h,, Ib —~-DC Pulse Current Gain (Note 5) 20 «35 15 30 I, = 300 aA Vee —20V 

Hee 1b > DC Pulse Current Gain (Note 5) 15 30 Ip =500mA Vo.=2.0V 
hee * Ib DC Pulse Current Gain (Note 5) 15 30 I, = 500 mA Veg = 3.0 V 

ee Ib DC Pulse Current Gain (Note 5) 12 25 12 25 Ip =800mMA VQ=5.0V 
hee (—55°C) _ AV DC. Pulse Current Gain (Note 5) 15 30 15 30 I, =100mA V.=1.0V 
Veg (sat) N Collector Saturation Voltage (Note 5) 0.15 0.22 0.22 0.28 Volts: I¢ =100mA 1, =10 mA 
Vee (sat) i Collector Saturation Voltage (Note 5) 0.16 0.25 0.16 0.25 Volts Ig =10 mA 1, =1.0mA 
Veg (sat) Wo, Collector Saturation Voltage (Note 5) 0.6 2.0 Volts I, =800mA 1, =80 mA 
Vee (sat) Ila Base Saturation Voltage (Note 5) 0.62 0.75 0.62 0.75 Volts I, =10 mA 1, =1.0mA 
Vee (Sat) Ila Base Saturation Voltage (Note 5) 0.73 0.85 0.73 0.85 Volts I, =100mA le = 10 mA 
Vee (sat) Has Base Saturation Voltage (Note 5) 0.89 1.1 0.89 1.1 Volts I, =300mA 1, =30 mA 

* Vee (Sat) la __ Base Saturation Voltage (Note 5) 0.86 0.91 1.2 0.86 0.91 1.2 Volts I, =500mA 1, =50 mA 
Veg (Sat) Ha Base Saturation Voltage (Note 5) 1.0 1.5 Volts I, =800mA |, =80 mA 

a la -—- Collector Reverse Current 0.1 O35 uA Vege = 40 V Vig = 0 

“Toes la ‘Collector Reverse Current 0.13 0.5 uA Vege = 50 V Ve, = 0 
lees (125°C) IV Collector Reverse Current 40 70 yA Veep = 40 V Veg = 0 
logs (125°C) Vv. ‘Collector Reverse Current Xe) 70 WA Vop = 50 V Vig = 0 
BVes0 II Collector to Base Breakdown Voltage 80 100 Volts Ip =100uA I, =0 
Bees . i Collector to Emitter Breakdown Voltage 80 100 Volts I, =100uA Veg = 0 
BV e890 la Emitter to Base Breakdown Voltage | 6.0 6.0 Volts Ik =0 |, =100 uA 
h,, (—-55°C) IV DC Pulse Current Gain (Note 5) 20 20 le = 200 mA Vee =20V 


+ NOTE: These Numerals Apply to the Fairchild FACT Program. 
* NOTE: FACT Program End-Point Measurement Parameter. 


TYPICAL ELECTRICAL CHARACTERISTICS 


2N3722 
DC PULSED CURRENT GAIN 
COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS VERSUS COLLECTOR CURRENT 
500 


a VIAST Se aS ei ae es 
( ee Ee 
‘ P 2 PAH ee eae 
; 3 : (Pry ‘Yili | | 3 ES arCNT 
- 5 ay, 
: ; ir = 5° geome i So Jeo 
s 3s | | ai a gs EHS 
E as PT] § lf ert A 2 ee 
g s PT} 8 Wee ITT) 8 soon 
» em al PT) + eel Ie PLCC ey 
a vcd rT tom! INT [| *e 
= >) eee katie 
0 20 80 100 0 80 100 . 1.0 


ue COLLECTOR-EMITTER VOLTAGE - VOLTS Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Veg 7 Sia “EMITTER VOLTAGE - VOLTS Ie - COLLECTOR CURRENT - mA 


COLLECTOR SATURATION VOLTAGE 
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BASE CHARACTERISTICS 
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COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 
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Ie ~ COLLECTOR CURRENT - mA 
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COLLECTOR CHARACTERISTICS 
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COLLECTOR CHARACTERISTICS 
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TYPICAL ELECTRICAL CHARACTERISTICS 


2N3722 ° 


BASE CHARACTERISTICS 


a ees 
Ree!) sees 
Sees) 2S RR 
Rees) PReRe 


Iq - COLLECTOR CURRENT - mA 


Veg ~ BASE-EMITTER VOLTAGE - VOLTS 


COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 


legs 7 COLLECTOR REVERSE CURRENT - NA 


Veg - COLLECTOR-EMITTER VOLTAGE - VOLTS 


2N3723 


BASE CHARACTERISTICS 
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INPUT AND OUTPUT CAPACITANCE 
a VERSUS REVERSE BIAS VOLTAGE 
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ERTL 
7 
LD o* FZ y, 
Nat 
of Wa A 


3 
a 
aa a 


A 
i 
N 
~ 
=| 
|| 


fo 
= 
ia 


NN 
WiUaT 


Ie - COLLECTOR CURRENT - mA 


VIVIAN Y 


Cet SV eate| 


ae 
Yd 


Vee ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


COLLECTOR CHARACTERISTICS 
000 


REDE e=5 
ol re 
an) Zess == 
gl | Poe ree 
Te ee 
2 a | pert | 1 
nl! (eZ eer 
Sgt a ee 

Aaa Eee 

) ARSE e ee 


% 0.4 0.8 é 1.6 
Vog ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


ng 
c—) 


9-304 


hep ~ DC PULSED CURRENT GAIN 
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Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 
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FAIRCHILD TRANSISTORS 2N3722*2N3723. 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
2.0 


cara 
Sia eoNe 


° 


Ie ~ COLLECTOR CURRENT - mA 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 
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— 
Q 


i 
at 
| A 


Te > COLLECTOR CURRENT - mA 


DC PULSED CURRENT GAIN 


VERSUS COLLECTOR CURRENT 
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Ie ~ COLLECTOR CURRENT - mA 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


ICC 
coe 
Cy 


Z) 
4 
<a 


% 


Ie ~ COLLECTOR CURRENT - mA 


DELAY TIME VERSUS TURN ON 
_ BASE CURRENT AND REVERSE 
BASE EMITTER VOLTAGE 


Vagig) ~ REVERSE BASE-EMITTER VOLTAGE - VOLTS 


Igy ~ TURN ON BASE CURRENT - mA 


RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENT 
CESS GE (aS a a Fs 


Gl i 7 lA 
ann a a on 
B aes An 


@ 
Let 


- TURN ON BASE CURRENT - mA 


1, ~ COLLECTOR CURRENT - mA 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


De ee tle ee 
: pf of ft 
Ree 
es See 
a Sill 
PERE Bret 

10 200 500 1000 

Ic - COLLECTOR CURRENT - mA 

NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


la, - TURN OFF BASE CURRENT - mA 


TYPICAL ELECTRICAL CHARACTERISTICS 
2N3722 ° 2N3723 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 
50 


Vaca se 
Ree aa aes 


Let at 
Pee eee 


'B, ~ TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 


: AND TURN OFF BASE CURRENTS 


- TURN OFF BASE CURRENT - mA 


IB, - TURN ON BASE CURRENT - mA 


SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 


“Ne he 


SWITCHING TIMES - nsec 


COUT 


ces 


T, - AMBIENT TEMPERATURE - a 


STORAGE TIME VERSUS TURN ON 
s AND TURN OFF BASE CURRENT 


'B, - TURN OFF BASE CURRENT - mA 


10 20 30 CU 50 


'B, - TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
a AND TURN OFF BASE CURRENTS 


- TURN OFF BASE CURRENT - mA 


| 


'B, - TURN ON BASE CURRENT - mA 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENT 


TTY 


IB, ~ TURN OFF BASE CURRENT - mA 


200 
IB, ~ TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENT 


- TURN OFF BASE CURRENT - mA 


IB, ~ TURN ON BASE CURRENT - mA 


SWITCHING TIME TEST CIRCUIT 


+30V 


TO SAMPLING SCOPE 
ty < lnsec 
ZIN 2 L00KQ 


ic ~ 500mA, Ip. ~ 50mA, Ip. ~ 50mA 
C By Bo 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 43.8°C/Watt (derating factor of 22.8 mW/°C). Junction-to- 
ambient thermal resistance of 219°C/Watt (derating factor of 4.56 mW/°C). 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4, 


(5) Pulse Conditions: length = 300 usec; duty cycle = 1%. 


(6) See switching circuit for exact values of To: I, ? and I 
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2N3724 - 2N3725 - 2N4013 - 2N4014 
NPN HIGH-VOLTAGE, HIGH-CURRENT SWITCHES — 


SILICON PLANAR*EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION - The 2N3724 - 2N3725 and 2N4013 - 2N4014 are High-Voltage, High- 
Current NPN Silicon Planar Epitaxial Transistors useful for memory applications requiring 


breakdown voltages up to 50 volts and operating currentstooneampere. Fast turn-on and turn- 
PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


offtimes are assured because of the high minimum f T (300 MHz) and tight control on storage time. 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 370p1, 
: | . 3350/4 


Maximum Temperatures | 


Storage Temperature : ~65°C to +200°C pais Se Seating 
Seatin Plane 
Operating Junction Temperature +200°C Maximum Pane 
Lead Temperature (Soldering, 60 sec Time Limit) +300°C Maximum 
Maximum Power Dissipation (Notes 2 and 3) 2N4013 2N3724 
2N4014 2N3725 
Total Dissipation at 25°C Case Temperature 1.2 Watts 3.5 Watts 
at 25°C Ambient Temperature 0.36 Watt 0.8 Watt 
Maximum Voltages and Current 2N3724 2N3725 | | 
2N4013 2N4014 NOTES: All dimensions in inches rom 
Fy bi ‘plated ki : imen in inc 
V Collector to Base Voltage 50 Volts 80 Volts Collector ive canneries $a cie eile teed are Sie sista tea 
CBO Package weight is 1.1 grams Collector internally connected to case 
Vors Collector to Emitter Voltage 50 Volts 80 Volts —— i Poche eolent is OAS era 
Vero Collector to Emitter Voltage (Note 4) 30 Volts 50 Volts — 
VERO Emitter to Base Voltage 6.0 Volts 6.0 Volts 
Ta Maximum Collector Current (Note 5) 1.0 Amp 1.0 Amp 


2N3724 ° 2N3725. 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) - | 


2N3724 ~ 9N3725 


2N4013 2N4014 : 
Characteristic | Min. Typ. Max.. Min. Typ. Max. | Units 


Collector to Emitter Sustaining 30 | 50 
Voltage (Notes 4 and 5) ; 


Collector Saturation Voltage 5 0.75 | 0.6 0. 
(pulsed, see Note 5) : » 


Collector Saturation Voltage | 0.42 | 0.4 
_ (pulsed, see Note 5) | 


_ Turrf-on Time (Note 6) 35 | 18 
Turn-off Time (Note 6) | a 60 45 


High Frequency Current Gain 
(f = 100 MHz) 


Common Base, Open Circuit, 
Output Capacitance 


Common Base, Open Circuit, 
Input Capacitance 


Additional Electrical Characteristics on page 2 3 < lS Get 2 ee Planar is a patented Fairchild process. 
Notes on page 4 a ; | os 
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Vop (sat) 
Vopr (sat) 
Vop (sat) 
Vag (sat) 
Ver (s2t) 
Vax (st) 
Vax (St) 
Vier (sat) 
Ver (sat) 


Ver (st) | 


Tapo(t00 C) 


Tape (100°C) 


BVopo 


2N4013 


Max, Min. 


Characteristic ac Min. Typ. Typ. Max. Units 

DC Pulse Current Gain (Note 5) 60 90 150 60 90 150 In 
DC Pulse Current Gain (Note 5) 35 50 35 45 Ia 
DC Pulse Current Gain (Note 5) 40 65 40 60 In 
DC Pulse Current Gain (Note 5) 30 65 25 65 In 
DC Pulse Current Gain (Note 5) 30 ~=60 30. 60 Ia 
DC Pulse Current Gain (Note 5) 25 45 20 40 “Io 
DC Pulse Current Gain (Note 5) 30 8645 30 8640 In 
DC Pulse Current Gain (Note 5) 20 40 20 «35 In 
’ Collector Saturation Voltage (Note 5) 0.11 0.25 0.19 0.25 Volts In 
Collector Saturation Voltage (Note 5) 0.13 0.2 0.21 0.26 Volts In 

- Collector Saturation Voltage (Note 5) 0.22 0.32 0:31 0.4 Volts Ta 
Collector Saturation Voltage (Note 5) 0.4 0.65 0.5 0.8 Volts In 
Base Saturation Voltage (Note 5) 0.64 0.76 0.64 0.76 Volts To 
Base Saturation Voltage (Note 5) 0.75 0.86 0.75 0.86 Volts In 
Base Saturation Voltage (Note 5). 0.89 1.1 0.89 1.1 Volts In 
Base Saturation Voltage (Note 5) 0.9 0.95 1.2 0.9 0.95 1.2 Volts Io 
Base Saturation Voltage (Note 5) 1.0 1.5 1.0 1.5 Volts In 
Base Saturation Voltage (Note 5) 1.1 1.7 1.1 1.7 Volts In 
Collector Cutoff Current 0.25 1.7 pA Ip 
Collector Cutoff Current 0.33 1.7 pA I 
| Collector Cutoff Current 25 120 pA I, 
Collector Cutoff Current | 25 120 pA I. 
Collector to Base Breakdown Voltage 50 80 Volts Io 
Collector to Emitter Breakdown Voltage 50 80: Volts In 
Emitter to Base Breakdown Voltage 6.0 6.0 Volts In 


TYPICAL ELECTRICAL CHARACTERISTICS 
2N3724 + 2N4013 


Ie - COLLECTOR CURRENT - mA 


COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS 


0 19 20 30 0 50 
Vog ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


te ~ COLLECTOR CURRENT - mA 


Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


Iq ~ COLLECTOR CURRENT - mA 
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Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


COLLECTOR CHARACTERISTI 


oo 


S 


2.0 


»» COLLECTOR CHARACTERISTICS 
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Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 
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Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


Neg ~ DC PULSED CURRENT GAIN 


Vegisar) ~ COLLECTOR SATURATION VOLTAGE - VOLTS 


Test Conditions 


= 100 mA Vor = 1.0 V 
= 500 mA Vor 1.0 V 
= 300 mA Vor = 1.0 V 
= 1000 mA Vor = 5.0 V 
= 10 mA Vor = 1.0 V 
= 800 mA Vor = 2.0 V 
= 100 mA Vor = 1.0 V 
= 500 mA Vor = 1.0 V 
= 10 mA I, = 1.0 mA 
= 100 mA Ip = 10 mA 
= 300 mA I, = 30 mA 
= 800 mA I, = 80 mA 
= 10 mA I, = 1.0 mA 
= 100 mA I, = 10 mA 
= 300 mA I, = 30 mA 
= 500 mA I, = 50 mA 
= 800 mA I, = 80 mA 
= 1000 mA I, = 100 mA 
= 0 Vop = 40 V 
= 0 Vop = 60 V 
= 0 Vop = 40 V 
= 0 Vos = 60 V 
= 10 wA In = 0 

= 10 wA VBE = 0 

= 0 In = 10 yA 


DC PULSED CURRENT GAIN 
_, VERSUS COLLECTOR CURRENT 
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COLLECTOR SATURATION VOLTAGE 
1VERSUS COLLECTOR CURRENT 
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Vee ~ BASE-EMITTER VOLTAGE - VOLTS 


COLLECTOR CUTOFF CURRENT 
: VERSUS AMBIENT TEMPERATURE 
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TYPICAL ELECTRICAL CHARACTERISTICS 
2N3724 - 2N3725 * 2N4013 ° 2N4014 


BASE CHARACTERISTICS 
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BASE CHARACTERISTICS 
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INPUT AND OUTPUT 
CAPACITANCE VERSUS 
___REVERSE BIAS VOLTAGE 


Cibo” INPUT CAPACITANCE 
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2N3725 + 2N4014 


COLLECTOR CHARACTERISTICS 
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I¢ ~ COLLECTOR CURRENT - mA 
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Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


hee ~ DC PULSED CURRENT GAIN 


BASE SATURATION VOLTAGE 
__VERSUS COLLECTOR CURRENT _ 
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IB, ~ TURN ON BASE CURRENT - mA Ib, - TURN ON BASE CURRENT - mA Ig, - TURN ON BASE CURRENT - mA By TURN ON BASE CURRENT - mA 
RISE TIME VERSUS COLLECTOR FALL TIME VERSUS TURN ON FALL TIME VERSUS TURN ON FALL TIME VERSUS TURN ON 
AND TURN ON BASE CURRENTS AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS 
GE PR PY ca A GO - on Re a 
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105 700 00 500 % 50 100 150 
I. - COLLECTOR CURRENT - mA Ip, ~ TURN ON BASE CURRENT - mA Ip, ~ TURN-ON BASE CURRENT - mA Ip, ~ TURN ON BASE CURRENT - mA 
SWITCHING TIMES VERSUS SWITCHING TIMES VERSUS SWITCHING TIME TEST CIRCUIT 
COLLECTOR CURRENT AMBIENT TEMPERATURE 
-3.8V +30V 
a 
aan 

. = aa 1kQ [—o TO SAMPLING SCOPE 

¥ a es Se Coe ty < Insec 

= = ee = 

: : —— fie Zn = 100K 

z = — | | 

5 : a ss 

| I = 500mA ” 
d day aS P.W. = lusec a5 _L 
i Zin = 50Q 
° t7) 
Ig - COLLECTOR CURRENT - mA Ty ~ AMBIENT TEMPERATURE - °C DUTY CYCLE < 2% Ig © 500mA, Ip, * 50mA, Ip, *-50mA 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 50°C/Watt (derating factor of 20mW/°C) for the = 
2N3724 and 2N3725, and 146°C/Watt (derating factor of 6.85mW/°C) for the 2N4013 and 2N4014; junction-to-ambient thermal resistance: of 219°C/Watt 
(derating factor of 4.56mW/°C) for the 2N3724 and 2N3725, and 485°C/Watt (derating factor of 2.06 mW/°C) for the 2N4013 and 2N4014. m 

(4) 


(5) 
(6) 


DELAY TIME VERSUS TURN ON 
- BASE CURRENT AND REVERSE 
BASE EMITTER VOLTAGE 


TYPICAL ELECTRICAL CHARACTERISTICS 
2N3724 * 2N3725 © 2N4013 » 2N4014 


STORAGE TIME VERSUS TURN ON 
oan AND TURN OFF BASE CURRENTS 


STORAGE TIME VERSUS TURN ON 
, AND TURN OFF BASE CURRENTS 


STORAGE TIME VERSUS TURN ON 


Ratings refer to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 


Pulse Conditions: length = 


See switching circuit for exact value of I, I 


300 usec; duty cycle = 


1%. 
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oe me 2N3734 - 2N3736_ 
NPN HIGH VOLTAGE, HIGH CURRENT SWITCHES 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N3724 © 2N3725 


GENERAL DESCRIPTION - The 2N3734 and 2N3736 are High Voltage, High Current NPN Diffused Silicon Planar PHYSICAL DIMENSIONS ee 
. eid ee : | _in-accordance with 
Epitaxial Transistors useful for memory applications requiring breakdown voltages up to 50 volts and high current . JEDEC (TO-5) outline 


capacity with Beta specified to 1.5 amperes. . _ 370 DIA. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature -65°C to +200°C | 
Operating Junction Temperature +200°C Maximum <7: Wagan a oa 15 MIN. 
Lead Temperature (Soldering, 10 sec Time Limit) +230°C Maximum oie A YY | 7 
Maximum Power Dissipation (Notes 2 and 3) 2N3734 2N3736 ee piibodea: ee Secs 
: Ste ee  efase ey, , Lead Nor'2 0°" 
Total Dissipation at 25°C Case Temperature 4.0 Watts 2.0 Watts . 
at 25°C Ambient Temperature © 1.0 Watt 0.5 Watt 
Maximum Voltages and Current 
~ Collector - 
VcBo Collector to Base Voltage 50 Volts pty Peed Boo a A 
Vero Collector to Emitter Voltage (Note 4) 30 Volts , 
VG Emitter to Base Voltage 5.0 Volts ae Leads re gold pated Kove 
ollector-internally connected to case 
Io Collector Current 1.5 Amps PASSE ec elms 3 


2N3734 
PHYSICAL DIMENSIONS | 


in accordance with 3 
JEDEC (T0-46) outline 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
Characteristic Min. Max. Units Test Conditions 
Vo Ko Sust) Collector to Emitter Sustaining 30 


Voltage (Notes 4 and 5) 


Vor (sat) Pulsed Collector Saturation 
Voltage (Note 5) 


Vo (sat) Pulsed Collector Saturation 
Voltage (Note 5) | 


Delay Time (see Fig. 1) 


d 
Rise Time (see Fig. 1) 


Storage Time (see Fig. 2) 
Fall Time (see Fig. 2) 


High Frequency Current Gain 
(f= 100 MHz) 
Output Capacitance 


~.- NOTES: All dimensions in inches 
: Leads.are gold-plated kovar 
Collector internally connected to case 
. Package weight is 0.36 gram 


2N3736 


Input Capacitance 


Additional Electrical Characteristics on page 2 
NOTES: . 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 43.8°C/watt (derating factor of 22.8 mW/°C) for the 2N3734; 
and 87.5°C/watt (derating factor of 11.4mW/°C) for the 2N3736, junction to ambient thermal resistance of 175°C/watt (derating factor of 5.71 mW/°C)for the 2N3734; 
and 350°C/watt (derating factor of 2.86 mW/°C) for the 2N3736. . 


(4) Ratings refer to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2, 
(5) Pulse Conditions: length = 300 psec; duty cycle = 1%. 
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FAIRCHILD TRANSISTORS 2N3734 + 2N3736 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Symbol 


Iorx 


I 


(100°C) 


BL 


BVaBo 


Characteristic Min. Max, 


DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 


Pulsed Collector Saturation 
Voltage (Note 5) 


Pulsed Collector Saturation 
Voltage.(Note 5) 

Pulsed Base Saturation Voltage 
(Note 5) 


Pulsed Base Saturation Voltage 
(Note 5) 


Pulsed Base Saturation Voltage 
(Note 5) 


Pulsed Base Saturation Voltage 


(Note 5) 
Collector Cutoff Current 
Collector Cutoff Current 
Base Current 


Collector to Base Breakdown 
Voltage 


Emitter to Base 
Total Control Charge 


* 


FIGURE 1 


+30V ¢ 
P.W. < 200 nsec 
RISE TIME <2 nsec 
DUTY CYCLE = 2% V 


+11.1V 


Zin > 100 Kohm 
Ci < 12 pf 
Rise time <5 nsec 


a OSCILLOSCOPE 


100 


Ton Circuit 


FIGURE 2 


Z.,° 100 Kohm 
< 
Cin S 12 pf 
Rise time £5 nsec 


— ®& -4V 
PA ae t; < 500 u sec 


to < 5 nsec 
tz > 1 usec 


DUTY CYCLE = 2% 
Toff Circuit 
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Test Conditions 


GENERAL DESCRIPTION - The 2N3923 is an NPN silicon PLANAR transistor designed pri- 


2N3923 
NPN HIGH-VOLTAGE AMPLIFIER 


DIFFUSED SILICON PLANAR TRANSISTOR 


PHYSICAL DIMENSIONS 


marily for use as a high-voltage output device where low collector base capacitance is required. in accordance with 


The device features a maximum C, of 3.5 pftogether with a minimum LV of 150 volts and | JEDEC (TO-5) outline 


a minimum f,, of 40 Mc. The TO-5 package permits operation to 200°C junction temperature 


and a power rating of 3 watts. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 


Maximum Power Dissipation 


Maximum Voltages and Current 


CEO 
T 


‘Seating Ma 


Storage Temperature -65°C to +200°C 3 LEADS” 
. 019 
Operating Junction Temperature -65°C to +200°C 016 DIA. 


Lead Temperature (Soldering, 60 sec time limit) +300°C Maximum 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 3.0 Watts 
at 25°C Ambient Temperature (Notes 2 and 3) 0.8 Watt, 


Collector to Base Voltage 150 Volts | ona ae i 


VoBo ) 
Voro Collector to Emitter Voltage (Note 4) 150 Volts 028 029 

V'EBO eg eng ope sueites OT eee ne ccioat 
Ic collector Cunrene | 100 mA ae rei eer ih 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) | 


Symbol Characteristic Min. Typ. Max. Units Test Conditions 

her DC Pulse Current Gain (Note 5) 30 100 120 In= 25 mA Va, = 10 V 

h p(-55°C) DC Pulse Current Gain (Note 5) 15 40 In = 25 mA Vor = 10 V 

hor DC Current Gain 15 62 To = 100 yA Vor = 10 V 

Vero (sust) Collector to Emitter Sustaining Voltage 150 Volts To = 10 mA I, = 0 

(Notes 4 and 5) (pulsed) 

BVaBo Collector to Base Breakdown Voltage 150 Volts In = 100 pA I. = 0 

BVERO Emitter to Base Breakdown Voltage 6.0 Volts In = 100 pA In = Q 

Vp (sat) Base Saturation Voltage 0.77 0.9 Volts In = 25 mA I, = 2.5 mA 

Vop(sat) Collector Saturation Voltage 0.3 1.0 Volts In = 25 mA I, = 2.5 mA 
NOTES: 


(1) 
(2) 
(3) 


(4) 
(5) 


These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58°C/Watt orang factor of 17.2 mW/°C); junction-to- 
ambient thermal resistance of 219°C/Watt (derating factor of 4.56 mW/°C). 


This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 


Pulse Conditions: length = 300 usec; duty cycle = 1%. 


Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 


EAIRCHILD 


| SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


9-312 


~ DC PULSE CURRENT GAIN 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Symbol Characteristic 

Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 

High Frequency Current Gain (f = 20 Mc) 
Small Signal Current Gain (f = 1.0 Kc) 
Common Base Open Circuit Output Capacitance 
Common Base Open Circuit Input Capacitance 


Real Part of Input Impedance ({ = 300 Mc) 


TYPICAL ELECTRICAL 


COLLECTOR sl COLLECTOR CHARACTERISTICS © 


= Cer 

> = er 
of} Let fee 
i tT: ages : 
eo er eet |g 
, [2-4 
z as a 3 

[--4 

p eee 
all 
3 ier | | tg 
en) ee eee 

Perr 

0 4.0 8.0 12 16 20 Lu 0.4 0.8 1.2 2.0 


Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


COLLECTOR CHARACTERISTICS * COLLECTOR CHARACTERISTICS * 
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GAIN—BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 


DC PULSE CURRENT GAIN VERSUS 
COLLECTOR TT 


GAIN-BANDWIDTH PRODUCT - mc 
C - CAPACITANCE - pf 
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I¢ - COLLECTOR CURRENT - mA Io - COLLECTOR CURRENT - mA 


* Single family characteristics on Transistor Curve Tracer 
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Max. Units 


nA 
pA 
nA 


10 
10 
50 


CHARACTERISTICS 


BASE CHARACTERISTICS* 


ae ire 


Veg * BASE-EMITTER VOLTAGE - VOLTS 


BASE CHARACTERISTICS * 


Vpe ~ BASE-EMITTER VOLTAGE - VOLTS 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


REVERSE BIAS VOLTAGE - VOLTS _ 


1.0 


= ‘wale ee ee 


Qa 48 


Test Conditions 


COLLECTOR SATURATION 
VOLTAGE VERSUS 
COLLECTOR CURRENT 


CHIC 
COC 
HSH 


Veg! Sa) - COLLECTOR SATURATION VOLTAGE - VOLTS 


Ice ~ COLLECTOR CURRENT - mA 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


Sie ee 

| fete alee sleet 
CHT TT 

ee aa 


Io 7 10lp 


Vee S@) - BASE SATURATION VOLTAGE - VOLTS 


I¢ ~ COLLECTOR CURRENT ~ mA 


COLLECTOR & EMITTER 
CUTOFF CURRENTS 
VERSUS AMBIENT TEMPERATURE 
1 


CUTOFF CURRENT - nA 


ww 
38 
& 


Ty ~ AMBIENT TEMPERATURE - 


— 2N3930 ° 2N3931°2N4357 + 2N4358 
PNP HIGH VOLTAGE AMPLIFIER 


DIFFUSED SILICON PLANAR®* II TRANSISTORS 


FEATURES | 
PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS 
e HIGH VOLTAGE --240 VOLT LVceo | in accordance with in accordance with 
e HIGH BETA -- 80-300 @ 10 mA JEDEC (TO-18) outline JEDEC (TO- 39) outline 
e LOW NOISE --3 dB @ 1.0 kHz a 
509 DIA. 
e EXCELLENT BETA LINEARITY from 10 wAto 50 mA Tg 01a. 
: .030 
ghia 
ABSOLUTE MAXIMUM RATINGS [Note 1] | Ee a 
Maximum Temperatures | 
Storage Temperature —65°C to +200°C 
Operating Junction Temperature | + 200°C 
Lead Temperature (Soldering, 60 second time limit) + 300°C 
, | | 2N3930 2N3931 
Maximum Power Dissipation {Notes 2 and 3] . 2N4357 2N4358 
Total Dissipation at 25°C Case Temperature 1.4 Watts 2.5 Watts 
at 25°C Ambient Temperature 0.4 Watt 0.7 Watt a 
: Package weight is 0.43 gram NOTES: All dimensions in inches 
2N3930 2N4357 Caieston ineaeliy connected to case 
Maximum Voltages 2N3931 | 2N4358 ET eee 
Veso Collector to Base Voltage —180 Volts —240 Volts a: | 
Ves Collector to Emitter to Voltage [Note-4] —180Volts —240Volts | 2N3930° 2N4357 ensosie 2N4358 


Veso Emitter to Base Voltage —6.0 Volts —6.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 


SYMBOL CHARACTERISTIC MIN. . MAX. —_UNITS TEST CONDITIONS 


BV cso Collector to Base Breakdown Voltage Baeet le =10yA kL=0 


BVcco Collector to Base Breakdown Voltage SNa32 | lc=10pA le =0 


Veeo(sust) Collector to Emitter Sustaining Voltage asa lc =2.0mA |1,=0 


Veoiici Collector to Emitter Sustaining Voltage 2Naseq lc =2.0mA 1,=0 


DC Current Gain lc = 10 pA Vee = —10V 
DC Current Gain | lo =1.0mA Vee = —10V 
DC Pulse Current Gain [Note 5] lc =10mA Vee = —10V 
DC Current Gain | lce=10ywA Vee=—10V 
* Are (—55°C) DC Current Gain : lc = 100 uA Vee = —10V 


Ve {sat) Collector Saturation Voltage eo ; Volts lc=10mA ls=1.0mA 


Voeteat _ Collector Saturation Voltage ate ; Volts Ic=10mA Is=1.0mA 


See notes on back page _* Planar is a patented Fairchild process. 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 


SYMBOL | CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 


Vee {sat} | _. Base Saturation Voltage | | ; 0.9 Volts Ic=10mA Ils=1.0mA 
BVeso Emitter to Base Breakdown Voltage Volts : =10yA Ie= 
leBo Emitter Cutoff Current 10 = nA 


lcso | Collector Reverse Current Scat 10 —s nA 


leso | Collector Reverse Current ohiaee 


Icpo (150°C) Collector Reverse Current eat pA 


2N435/7 
: 2N4358 
Cobo Open Circuit, Output Capacitance (f = 1.0 MHz) Ves 
Cito Open Circuit, Input Capacitance (f = 1.0 MHz) | Ves = 
hte High Frequency Current Gain (f = 20 MHz) : : Vee = 
NF | Narrow Band Noise Figure (f = 10 kHz) : , le =10yA Vee = —5. 
: Rs = 10k2 BW =1.5 kHz 

NF Narrow Band Noise Figure (f = 1.0 kHz) ; lc = 10 pA Vee = —5.0V 

| | | Rs; = 10k2 BW = 150 Hz 
NF Narrow Band Noise Figure (f = 100 Hz) a 10 vA Vee = —5.0V 
= 10k2 BW=15 Hz 


eso (150°C) Collector Reverse Current 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* 
i 204 ° Ame 4 jaf 2ae Zeer 
ee A} ; cl es ol Let | er | 
cali Rs a 2 ae ae 
Bt A : i 7 a2 eee oes 
S Cm é aa oT Poet tT] TT 
5 40 Pax 3 — ae eee aes 
E ea : c See ee 
Ba, oa i cl eye os 
anal ia aoe 
: = a 

0 160 ~ 200 0 -40 -80 -200 

Veg~ COLLECTOR EMITTER VOLTAGE - VOLTS Veg ~ COLLECTOR EMITTER VOLTAGE - VOLTS Veg ~ COLLECTOR EMITTER Tonge. ane 
COLLECTOR CHARACTERISTICS* . COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS*: 


os 


= 100°C 
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2460: een 
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Veg ~ COLLECTOR EMITTER VOLTAGE - VOLTS Veg ~ COLLECTOR EMITTER VOLTAGE - VOLTS Veg ~ COLLECTOR EMITTER VOLTAGE - VOLTS 


* Single family characteristic on Transistor Curve Tracer. 
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DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


hee - DC PULSE CURRENT GAIN 


Ic - COLLECTOR CURRENT - mA 


CONTOURS OF CONSTANT 
= NARROW Bs NOISE SS 


Rg ~ SOURCE RESISTANCE -OHMS 


le- COLLECTOR CURRENT - mA 


CONTOURS OF CONSTANT 
NARROW st TKN FIGURE 


Vogp* 7: | NY 
f= 1.0 Miz | 
Rae is 2. : IN 


NM AKER 


SiEBICGNS 


10k 


Rg - SOURCE RESISTANCE - OHMS 
> 


Ice- COLLECTOR sian mA 


SPOT NOISE FIGURE VERSUS FREQUENCY 


i 
HRS Xn OmA,Rg = 1.0k 


NOISE FIGURE - dB 


Ic * 1.0mA,Rg * 1.0k 


10! ar 
FREQUENCY - Hz 


TYPICAL ELECTRICAL CHARACTERISTICS 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH Suhanige (fi) 


Veg - COLLECTOR VOLTAGE - VOLTS 
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Sees 
— 


Ig - COLLECTOR CURRENT - mA 


CONTOURS OF CONSTANT 
ee BAND ae oS 


Rg - SOURCE RESISTANCE - OHMS 


Ic ~ COLLECTOR CURRENT - mA 


CONTOURS OF CONSTANT 
WIDE BAND NOISE re 


N 
| Mee" 5.0V 
BANDWIDTH = 10 Hz -10kHz 
— POWER BANDWIDTH = 15.7 kHz 


a 


A _N 


Rg - SOURCE RESISTANCE - OHMS 
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Ic ~ COLLECTOR CURRENT - mA 
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INPUT AND OUTPUT 
CAPACITANCE VERSUS REVERSE 
BIAS VOLTAGE 
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CONTOURS OF CONSTANT 
NARROW BAND NOISE a 
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EQUIVALENT INPUT NOISE 
VOLTAGE VERSUS COLLECTOR 
CURRENT - 
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€,,-- EQUIVALENT INPUT NOISE VOLTAGE ~ 1 


Ic - COLLECTOR CURRENT - mA 


EQUIVALENT INPUT NOISE 
CURRENT VERSUS COLLECTOR 
CURRENT 
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~ EQUIVALENT INPUT NOISE CURRENT 
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Ic - COLLECTOR CURRENT - mA 


SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz, T, = 25°C) 


‘SYMBOL 


COMMON EMITTER 
CHARACTERISTICS VERSUS 
COLLECTOR-EMITTER VOLTAGE 


10V 


CHARACTERISTICS RELATIVE TO VALUE AT Vg - 


Ver 7 eine EMITTER VOLTAGE - VOLTS 


_ COLLECTOR AND BASE 
SATURATION VOLTAGES VERSUS 
COLLECTOR CURRENT 


SATURATION VOLTAGE - VOLTS 


og SAT® ve ee 
: Balaiinies esac mia eK 
0.1 1.0 l 


-Vg-~ COLLECTOR CURRENT - mA 


NOTES: 


(1) These ratings-are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low-duty cycle operations. 


CHARACTERISTIC 


Small Signal Current Gain 


Input Resistance 
Output Conductance 


CHARACTERISTICS RELATIVE TO VALUE AT I, = 1.0mA 


TYPICAL ELECTRICAL CHARACTERISTICS 


logo - COLLECTOR CUTOFF CURRENT - nA 


, COMMON EMITTER 
~ CHARACTERISTICS VERSUS 
COLLECTOR CURRENT 
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I - COLLECTOR CURRENT - mA 


COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 


ee ee ea 


72a ae 
<a 
a el 


-120 -150 
re B onilars BIAS me VOLTS 


CHARACTERISTICS RELATIVE TO VALUE AT T, = 25°C 


TEST CONDITIONS 


je 1.0 mA Vee = —10V 
lc =1.0mA Vee = —10V 
lc = 1.0mA Vee = —10V 


COMMON EMITTER 
CHARACTERISTICS VERSUS 
AMBIENT TEMPERATURE 


Ta > ssa eee: ae 


UTOFF CURRENT 
NT TEMPERATURE 


logo ~ COLLECTOR CUTOFF CURRENT - HA 


T, ~ AMBIENT TEMPERATURE - °C 


(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 125°C/watt (derating factor of 8.0 mW/°C); junction to ambient thermal 
resistance of 438°C/watt (derating factor of 2.28 mW/°C) for the 2N3920 and 2N4357; junction to case thermal resistance of 70°C/watt (derating factor of 14.3 Ny: C); junction to 
ambient thermal resistance of 250°C/watt (derating factor of 4.0 mW/°C) for the 2N3931 and 2N4358. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. rol more information send for Fairchild Publication APP- 4/2. 


(5) Pulse Conditions: length — 300 ws; duty cycle = 1%. 
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2N3962 - 2N3963 - 2N3964 - 2N3965 
PNP LOW-LEVEL, LOW-NOISE TYPE 


DIFFUSED SILICON PLANAR* Il TRANSISTORS 


e LOW NOISE FIGURE....... NF = 2.0 dB (MAX) AT 1.0 kHz in 
| NF = 4.0 dB (MAX) AT 100 Hz | 
e HIGH CURRENT GAIN...... h,, = 180 (MIN) AT 1.0 uA edspetee cia ge 


h,- = 250 - 500 AT 10 nA 

h-- = 250 - 600 AT 1.0 mA 
HIGH BREAKDOWN VOLTAGE . . . LV... = 45, 60 AND 80 VOLTS : 230 51, 
EXCELLENT BETA LINEARITY FROM 1.0 A TO 50 mA | ve 


JEDEC (TO-18) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures — 


Storage Temperature —65°C to +200°C 
Operating Junction Temperature 200°C 
Lead Temperature (Soldering, 60 second time. limit) 300°C 
Maximum Power Dissipation (Notes 2 and 3) | | 
Total Dissipation at 25°C Case Temperature 1.2 Watts 
at 25°C Ambient Temperature 0.36 Watt 
; 2N3962 
Maximum Voltages and Current — °N3965 °2N3963 °2N3964 
Vero Collector to Base Voltage —60Volts -—80Volts —45 Volts 
Vans Collector to Emitter Voltage (Note 4) —60 Volts —80Volts —45 Volts Neate gaat 
Ves Emitter to Base Voltage —6.0 Volts  —6.0Volts —6.0 Volts a a aca 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


-2N3962 © 2N3963 2N3964. ¢ 2N3965 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. 


Ree DC Current Gain 180 300 Vop = 9.0 V 
hee DC Current Gain : 250 320 | Vop = —5.0V 
Aer ~ DC Current Gain | : | 250 330 - Vop = —5.0V 
Hee DC Current Gain 250 330° =10mA © Vor = 
hee DC Pulse Current Gain (Note 5) | | 200 330 
Hee DC Pulse Current Gain (Note 5) 180 §=315 
hee(—55°C) DC CurrentGain | 3 100 = 160 
hee(—55°C) DC Pulse Current Gain (Note 5) 90 190 

| he-(+100°C) DC Current Gain 600 400 800 

| Collector to Base Breakdown Voltage —60 2N3962 (only) —45 2N3964 (only) 
Collector to Base Breakdown Voltage _'—80 2N3963 (only) —60 2N3965 (only) 
Collector to Emitter Breakdown Voltage —60 2N3962 (only) —45 2N3964 (only). 
Collector to Emitter Breakdown Voltage ~ —80 2N3963 (only) —60 2N3965 (only) 
Collector to Emitter Sustaining Voltage (Notes 4&5) —60 2N3962 (only) —45 2N3964 (only) 
Collector to Emitter Sustaining Voltage (Notes 4&5) —80 2N3963 (only) —60 2N3965 (only) 


TEST CONDITIONS 


Cc B 
I< = 5.0 mA (pulsed) 1, = 0 


Vego 
NF 


NF 
NF 
NF 
NF. 


Emitter to Base Breakdown Voltage 
Wideband Noise Figure (f = 10 Hz to 10 kHz) 


Narrowband Noise Figure (f = 10 kHz) 


Narrowband Noise Figure (f = 1.0 kHz) 


Narrowband Noise Figure (f = 100 Hz) 


Narrowband Noise Figure (f = 10 Hz) 


Additional Electrical Characteristics on page 2. 


Notes on page 2. 


—6.0 
1.0 


0.8 
0.8 


3.0 


—6.0 


3.0 


3.0 


3.0 


10 


07 2.0 
| 0.5 2.0 
0.5 2.0 
18 4.0 


3.5 8.0 


l~A= 

Ic = 20 uA 
R, = 10 kQ 
lo = 20 vA 
R, = 10 kQ 
Io = 20 vA 
R, = 10 kQ 
Io = 20 uA 
R, = 10 kO 
I, = 20 yA 
Ry = 10 kQ 


Voz = —5.0V 


~ BW = 15.7 kHz 


Vop = —5.0V 
BW = 1.5 kHz 
Voz = 5.0 V 
BW = 150 Hz 
Vop = —5.0V 
BW = 15 Hz 
Veg = —5.0V 
BW = 2.0 Hz 


*Planar is a patented Fairchild process. 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


Ices 

loes 

lees 
loes(-+150°C) 
logs(-+150°C) 
logs(+150°C) 
lego 

Vog(sat) 

Veg (sat) 
Vpe(sat) 

Vp (sat) 


NOTES: 


2N3964 e 2N3965 
MIN. TYP. MAX. 


2N3962 ¢ 2N3963 


CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 


(2N3962) 
(2N3963) 


Collector Reverse Current (2N3965) 
Collector Reverse Current 

Collector Reverse Current 

Collector Reverse Current 

Collector Reverse Current 

Collector Reverse Current 

Emitter Cutoff Current 

Collector Saturation Voltage 

Collector Saturation Voltage (Note 5) 

Base Saturation Voltage 

Base Saturation Voltage (Note 5) 

Input Resistance (f = 1.0 kHz) 

Output Conductance (f = 1.0 kHz) 

Voltage Feedback Ratio (f = 1.0 kHz) 
Small Signal Current Gain (f = 1.0 kHz) 
High Frequency Current Gain (f = 20 MHz) 
Open Circuit Output Capacitance 

Open Circuit Input Capacitance 


(2N3964) 
(2N3962) (2N3965) 
(2N3963) 


(2N3964) 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.85 mW/°C); junction to ambient thermal 
resistance of 486°C/Watt (derating factor of 2.06 mW/°C). ee 

(4) This rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 


TYPICAL ELECTRICAL CHARACTERISTICS 
2N3962 ¢ 2N3963 ¢ 2N3964 « 2N3965 


INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 


CAPACITANCE - 


COMMON EMITTER 
CHARACTERISTICS VERSUS 
COLLECTOR-EMITTER VOLTAGE 


COMMON EMITTER 
CHARACTERISTICS VERSUS 
COLLECTOR CURRENT 


COMMON EMITTER 
CHARACTERISTICS VERSUS 
AMBIENT TEMPERATURE 
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- AMBIENT TEMPERATURE - °C 


COLLECTOR CURRENT - mA 


le = 


| FAIRCHILD TRANSISTORS 2N3962 * 2N3963 - 2N3964 - 2N3965 i 


TYPICAL ELECTRICAL CHARACTERISTICS 
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NARROW BAND NOISE FIGURE 
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CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 


2N3962 ¢ 2N3963 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 


- SOURCE RESISTANCE - OHMS 
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2N3964 ¢ 2N3965 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 
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2N4026 THROUGH 2N4029_ 
PNP HIGH-VOLTAGE GENERAL PURPOSE AMPLIFIERS 


SILICON PLANAR#Il EPITAXIAL TRANSISTORS 


FEATURES PHYSICAL DIMENSIONS 
e HIGH BETA-- 100-300 @ 100 mA in accordance with 

e HIGH VOLTAGE--60 AND 80 VOLTS LVcto ) JEDEC (TO-18) outline 

e LOW Vce (SAT) - - 1.0 VOLT (MAX.) @ 1.0 A , 
e EXCELLENT BETA LINEARITY FROM 100 A TO 500 mA 


ABSOLUTE MAXIMUM RATINGS [Note 1] Seating 


Maximum Temperatures | i 
Storage Temperature —65°C to +200°C 3 LEADS 
Operating Junction Temperature +200°C Maximum 
Lead Temperature (Soldering, 60 sec time limit) +-300°C Maximum 

Maximum Power Dissipation . 

Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 2.0 Watts 
at 25°C Free Air Temperature [Notes 2 and 3] 0.5 Watt 
Maximum Voltages 2N4026 2N4027 
| 2N4028 2N4029 
Vceso Collector to Base Voltage — 60 Volts — 80 Volts 
Vceo Collector to Emitter Voltage [Note 4] — 60 Volts — 80 Volts 
Vezo Emitter to Base Voltage | — 5.0 Volts — 5.0 Volts NOTES: Al! dimensions in inches 


Leads are gold-plated kovar 
Gate internally connected to case 
Package weight is 0.43 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N4026 2N4028 
SYMBOL CHARACTERISTICS — 2N4027 2N4029 
Min. — Typ. , Min. Typ. Max. UNITS TEST CONDITIONS 

hee DC Pulse Current Gain [Note 5] 30 80 - 75 150 lc = 100 uA Vee = —5.0V 
Nee DC Pulse Current Gain [Note 5] 40 80 §=120 100 160 300 ~~ lc = 100mA Vee = —5.0V 
hee DC Pulse Current Gain {Note 5] 25 60 70 =6110 Ic = S00 MA Vee = -5.0V ~ 
hee DC Pulse Current Gain {Note 5] 15 (2N4026 only) 40 (2N4028 only) l= 110A Vee= —5.0V. 
hee DC Pulse Current Gain [Note 5] 10 (2N4027 only) 25 (2N4029 only) IL =1.0A Vee = —5.0V 
hee (— 55°C) DC Pulse Current Gain [Note 5] 15 50 40 = 100 lc = 100mMA Vee = —5.0V 
Nie High Frequency Current Gain 10 15 4.0 15 2.0 5.0 le = 50mA Vee = —10V 

(f = 100 MHz) 
Cobo Common-Base, Open-Circuit 15 20 15 = =20 pF lL =0 Vee = —10V 

Output Capacitance 3 | | | | 
Cibo Common-Base, Open-Circuit 75 110 75 110 ~~ pF lc=0 Ves = —0.5V 

Input Capacitance . 
tea Turn On Time [Note 6] 30 86100 23 ~=100 ns c = 500 mA, Is: ~ 50 mA 
i Storage Time [Note 6] 150 350 175 350 ns lc = 500 mA, Is: = 50 mA, 

lee = —50mA 
tr Fall Time [Note 6] 25 50 22 50 - ns lc = 500 mA, Is: ~ 50 mA, 
lee = —50mA 
Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild Process. 


FAIRCHILD 


SEMICONDUCTOR 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 . A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


9-322 


Jee FAIRCHILD TRANSISTORS 2N4026 THROUGH 2N4029 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N4026 2N4027 

SYMBOL CHARACTERISTICS 2N4028 2N4029 

Min. Typ. Max. Min. Typ. Max. Units TEST CONDITIONS 
Vee (sat) Collector Saturation Voltage [Note 5] —0.1 —0.15 —0.1 —0.15 Volts lc =150mA = |1,=15mA 
Vee (sat) Collector Saturation Voltage [Note 5] —0.25 —0.5 —0.25 -—0.5 Volts lc =500mA Is = 50 mA 
Vee (sat) Collector Saturation Voltage [Note 5] —0.5 —1.0 Volts Ic =1000 mA 1s = 100 mA 
Vee (sat) Base Saturation Voltage [Note 5] —0.8 —0.9 —0.8 —0.9 Volts Ie=150mA Ils=15mA 
Vee (Sat) Base Saturation Voltage [Note 5] —1.1 —0.95 —1.1 Volts Itc=500mA Ils=50mA 
Vee (sat) Base Saturation Voltage [Note 5] —1.05 —1.2 Volts Ic=1000mA I, = 100mA 
BV cso Collector to Base Breakdown Voltage —60 — 80 — Volts te=0 lc = 10 yA 
BV eso Emitter to Base Breakdown Voltage —5.0 —5.0 Volts Ic =0 le = 10 yA 
Vceo (sust) Collector to Emitter Sustaining — 60 —80 Volts Ic=10mA I= 0 

Voltage [Notes 4 and 5] (pulsed) 

leBo Collector Cutoff Current 0.2 50 nA l= 0 Ves = —50V 
lego Collector Cutoff Current 0.2 50 nA lL = 0 Ves = —60V 
lepo (150°C) Collector Cutoff Current. 0.2 50 yA rE=0 Ves = —50V 
logo (150°C) Collector Cutoff Current 0.25 50s wlA l= 0 Ves = —60V 


(See notes on back page) 


TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4026 AND 2N4027 


ae 


fo] 


R ee COLLECTOR CHARACTERISTICS" COLLECTOR CHARACTERISTICS* 
-500 _ ~500 
oh 


A 
> 
8 
o 


Se 


E oe Ie mee 
: TE sa : 0 Yi : 
z ant ae 5 ont WA ttt | | a 
al (a a S| WY) | [sul tt 3 
WE : 2! 2eeeeeeeeee 
| |= ce (2 comm oe cam 3 
ee | (seh ae o 
Ace Rae Sees 
pO Bs a 
Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Os Eee: ~EMITTER eee vours im Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 
DC PULSED CURRENT GAIN GAIN BANDWIDTH PRODUCT SWITCHING TIMES VERSUS 
VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT a CURRENT 


UTM 
CT CTC TT 
LAT ION 


a2 ai 
ob LUA TT | 
ee 
: eA TIE 
FAC 


TIME - ns 


hep > DC PULSE CURRENT GAIN 
f; - GAIN BANDWIDTH PRODUCT - MHz 


0.01 100 1000 10 2.0 5.0 0 20 50 100 200 
ee COLLECTOR CURRENT - mA Ig - COLLECTOR CURRENT - mA Iq ~ COLLECTOR CURRENT - mA 


* Single family characteristic on Transistor Curve Tracer. 


9-323 


hee ~ DC PULSE CURRENT GAIN 


Ie ~ COLLECTOR CURRENT - mA 


Ie ~ COLLECTOR CURRENT - mA 


Ie - COLLECTOR CURRENT - mA 


FAIRCHILD TRANSISTORS 2N4026 THROUGH 2N4029 


TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4028 AND 2N4029 


COLLECTOR CHARACTERISTICS* 


pee 
WV. 


VAN 
\A 
NT 
ual 


UA 


HEE 
le 
| z 
Pesci 


BREE 


| 


| AY ALA 


i | 1 t 
o Coma Wie 
wl jo 

3 3 


4 
i es I 
aan 
| eed | 

0 -2.0 -4.0 -6.0 “8.0 -  -10 
Vee 7 COLLECTOR-EMITTER VOLTAGE - VOLTS 


°° 


4 
> 
wi 
wi 
oO 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


AUN i em 
i an 

meena . \ 
Tet a= TTS 
vail 


PNY 
AAT Va ae 


250 


NM 
Ss 


ray 
yw 
So 


3 


iN 

ae = M4 
Ta NNT 
a0 MU 
CLT ATT LVR A 


0 
0.01 0. 100 
Ie - COLLECTOR CURRENT - mA 


{> GAIN BANDWIDTH PRODUCT - MHz 


-500 


Ie ~ COLLECTOR CURRENT - mA 


COLLECTOR CHARACTERISTICS* 


ee 
AVERETT LT 


SARMERAE 


— 


Ls 
ian 
i 


| 
z 
SERREER 


a ~ 
iw uw 

3 
= > 


= 
an 
Cie 


Veg - COLLECTOR-EMITTER VOLTAGE ~ VOLTS 


GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 


0 10 20 50 
I¢ - COLLECTOR CURRENT - mA 


100 200 


COLLECTOR CHARACTERISTICS* 


a Ke 
BE 


~400 

<< 

E 

: | 

ae -300 4A 

2 

S -200 | ra 

: Va 

* 
‘ee eed 
0 -2.0 -4,0 -6.0 -8.0 ~18 


Voce ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


TIME - ns 


“10 20 50 100 ~=—.200 
I¢ - COLLECTOR CURRENT - mA 


TYPICAL ELECTRICAL CHARACTERISTICS (AII Types) 
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COLLECTOR CHARACTERISTICS* 
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~ FAIRCHILD TRANSISTORS 2N4026 THROUGH 2N4029 


TYPICAL ELECTRICAL CHARACTERISTICS (All Types) 
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Ton AND To¢¢ TEST CIRCUIT 


TO OSCILLOSCOPE 
INPUT Z >100kQ 
tr ~10ns 


on LI 


PULSE SOURCE 
tr, tf < 20ns 


ZiN = 502 


PW = 10us 
DUTY CYCLE <2% 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 87.5°C/Watt (derating factor of 11.4 mW/°C); junction-to-ambient thermal! 
resistance of 350°C /Watt (derating factor of 2.85 mW/°C). 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 
(6) See switching circuit for exact values of I¢, I,,, and |,.. 
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~ 2N4030 THROUGH 2N4033 
PNP HIGH-VOLTAGE GENERAL PURPOSE TYPE 


SILICON PLANAR II EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION = - The 2N4030 through 2N4033 are PNP Silicon Planar Epitaxial Transistors 


designed for a wide variety of applications. Thesedevices feature 60 and 80 volt LV 


beta linearity with hog 


CEO 
specified from 100 pAto 1000mA, minimum fn of 150Mc and low saturation 


"s, excellent 


voltage. They are particularly useful in complementary driver and output applications operating from 


supply voltages to 80 volts. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature. 
Operating Junction Temperature 


Lead Temperature (Soldering, 60 sec time limit) 
Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature 


at 25°C Free Air Temperature 


Maximum Voltages ‘ 
Vero Collector to Base Voltage 
Vo EO Collector to Emitter Voltage 
VERO Emitter to Base Voltage 


-65°C to +200°C 
+200°C Maximum 


+300°C Maximum 


(Notes 2 and 3) 
(Notes 2 and 3) 
2N4030 
2N4032 
-60 Volts 
(Note 4) -60 Volts 
-5.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


t FACT 


Characteristic 
Subgroup 


Symbol 


DC Pulse Current Gain (Note 5) 
DC Current Gain 

DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 
DC Pulse Current Gain (Note 5) 


High Frequency Current Gain 
' (f = 100 Mc) 


2N4030 
2N403 1 


Typ. Max. Min. 


40 80 

30 80 

25 60 

15 (2N4030 only) — 
10 (2N4031 only) 
15 50 

1.0 1.5 


Emitter to Base Breakdown Voltage -5.0 


Common-Base, Open-Circuit 
Output Capacitance 


Common-Base, Open-Circuit 
Input Capacitance 


Turn On Time (Note 6) 
Storage Time (Note 6) 


4 Fall Time (Note 6) 


ft NOTE: These Numerals Apply to the Fairchild FACT Program. 
*NOTE: FACT Program End-Point Measurement Parameter. 


Additional Electrical Characteristics on page 2 Notes on page 4 


4.0 Watts 
0.8 Watt 
2N403 1 
2N4033 
-80 Volts 
-80 Volts 
-5.0 Volts 


2N4032 
2N4033 


Typ. Max. 


160 300 

150 

110 
(2N4032 only) 
(2N4033 only) 

100 

2.0 
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PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


370 
CIES 

335 DIA 

a050 ai . 


NOTES: All dimensions in inches 
, Leads are gold-plated kovar 
Collector internatly connected to case 
_ Package weight ts 1.11 grams 


Test Conditions 


i) 
rm O 


one’ 


fon! 
Q 


Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
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2N4030 2N403 1 
2N4032 2N4033 
t FACT Characteristic in. Typ. Max. in. : : i . Test Conditions 


Subgroup 


Collector Saturation Voltage (Note 5) -0.1 -0,.15 
- Collector Saturation Voltage (Note 5) -0.25 -0.5 
Collector Saturation Voltage (Note 5) -0.5 -1,0 


150 mA 
500 mA - 
1000mA 
150 mA 
500 mA 
1000 mA 
CBO ‘ 


(sust) Collector to Emitter Sustaining -60 10 mA 
Voltage (Notes 4 and 5) (pulsed) 


0 


= e— me 


Quuwnww iw. 


Vip (sat) Base Saturation Voltage (Note 5) -0.8 -0.9 

*V pp (sat) Base Saturation Voltage (Note 5) -0.95. -1.1 
*V pp (sat) | Base Saturation Voltage | (Note 5) -1.05 -1.2 | 
BV 


Vcro 


= = — 


Collector to Base Breakdown Voltage -60 


hs. qa eaten aa, a cong eg 
Tiara adda 


an! 
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‘Collector Cutoff Current 


Q 
Ww 


Collector Cutoff Current 
ston: C) : Collector Cutoff Current 
(150°C) Collector Cutoff Current 


= = — me 


He Fe 
<<< <4 


0 

‘CBO 0 

IcBO 0 

tT NOTE: These Numerals Apply to the Fairchild FACT Program. 
*NOTE: FACT Program End-Point Measurement Parameter. 


TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4030 AND 2N4031 
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FAIRCHILD TRANSISTORS 2N4030 THROUGH 2N4033 
TYPICAL ELECTRICAL CHARCTERISTICS FOR 2N4032 AND 2N4033 
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Voge - COLLECTOR-EMITTER VOLTAGE ~ VOLTS Vee - COLLECTOR-EMITTER VOLTAGE - VOLTS” - 
BASE CHARACTERISTICS* BASE CHARACTERISTICS* 
1000 1000 
PT ee Fiooe TT] | as P| | tw ee | "a 
ee) Ie PFEanes Leese ‘ ela 
ee eel Ske ' aa ‘Jas E ee 
oe ae 5 |_| | S ae 
Be aE Hoo 
2 499 2 1p 0 
e || g | | E a esl 
ee rae coe eee ey | eee eee 
x = Res 
: it | ME TE tt 
-0.8 -1,2 ~1.6 -2.0 0 -0.4 -0.8 “1.2 -1.6 -2.0 


Vee ~ BASE-EMITTER VOLTAGE - VOLTS Veg ~ BASE-EMITTER VOLTAGE - VOLTS Vee - BASE-EMITTER VOLTAGE - VOLTS 


* Single family characteristic on Transistor Curve Tracer. 
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__ FAIRCHILD TRANSISTORS 2N4030 THROUGH 2N4( 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR-EMITTER 
SATURATION VOLTAGE VERSUS 
~ COLLECTOR CURRENT 


Cee TTT] 
CPC 


—) 
me 


So 
an 


Vegisat) ~ COLLECTOR-EMITTER SATURATION VOLTAGE - VOLTS 
do 
RS ww 


Ig - COLLECTOR CURRENT - mA 


COLLECTOR CUTOFF. CURRENT 
VERSUS REVERSE BIAS VOLTAGE 


Vaglsat) ~ BASE-EMITTER SATURATION VOLTAGE - VOLTS 


BASE-EMITTER SATURATION 
VOLTAGE VERSUS 
COLLECTOR CURRENT 


EIN ALTE 
Pi TT AT Tt 
saeneire 


10 20 50 100 200 500 = 1000 


Ie ~ COLLECTOR CURRENT - mA 


COMMON BASE OPEN CIRCUIT 
OUTPUT CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


(All Tips) 


— COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 


ego ~ COLLECTOR CUTOFF CURRENT - nA 


Ty ~ AMBIENT TEMPERATURE - °C: 


~ COMMON BASE OPEN CIRCUIT 


INPUT CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


1000 we «OD us 100 
: = EG 9 GS ci ER GR GE CS ER) 
Ee Z ee eu = a ee ge ta 
= | ft = I 
ae es ee a By gee de el Pie ee ll 
< aS —, g NI | =< . 70 “ 
ae | ee aces CS Be & oan we ORRineocone 
._——o 7 aa = a 
A eee ao eel 5 NY = Ht aaa 
a ae es SS = 0 se 5 
2 3 a a a es ae 2 
2 rae Dees Pa = oS 
a ee EE SS F 54 a a 0 z 
ay Te a a” dee il te eld & 
S ve yi 3 
or cae ee ; Pe es ee : 
7 ea ee s* : 
F STE AES SEPT E ro) . 
ee ee ES So 3 
0.01 ae ese "i 1,0 g 1 -0 -5.0 
0 -10 -20 - ~4 -50 -0 8 0.1 -0.2 0.5 -1.0 -2.0 -5.0 -10 -2 -50 s “0. -0.2 : 
Vg ~ COLLECTOR TO BASE VOLTAGE - VOLTS oo 


Veg ~ COLLECTOR-BASE VOLTAGE - VOLTS Vep ~ EMITTER ne es vouts 


Ton AND Tog TEST CIRCUIT 


TO OSCILLOSCOPE 
INPUT Z >100KQ 
tr ~10nsec 


on Lt 


PULSE SOURCE 
ty, te < 20nsec 
Zin = 502 

PW = 10usec 
DUTY CYCLE < 2% 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2). These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 43.7°C/Watt (derating factor of 22.8 mW/°C); junction- -to- 
_ ambient thermal resistance of 219°C/Watt (derating factor of 4.56 mW/°C). 


(4) Rating refers toa high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/ 2. 
(5) Pulse Conditions: length = 300 usec; duty cycle = 1%. 
(6) See switching circuit for exact values of Io, I, v and I, 9° 
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2N4034 @ IN4035 
PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


GENERAL DESCRIPTION - The 2N4034 and 2N4035 are High-Gain Silicon PNP Transistors suitable for a 


wide range of applications including fast high-voltage switching, low noise, low-current requirements, and 


P HYSICAL DIMENSIONS ee 
in-accordance with — 
__JEDEC (TO-18) outline ~ 


high-gain RF applications. Key performance parameters are: typical maximum available gain of 27 db 


at 100 Mc, low- and high-frequency noise figures of 3.5 db, andturn-onand turn-off times of 40 and 150nsec 


respectively. a | | | | 19501 
| | pvt ggg 
ABSOLUTE MAXIMUM RATINGS (Note 1) DE eatery Tak 
gs eating” 
Maximum Temperatures 
. Storage Temperature -65°C to +200°C 
Operating Junction Temperature 200°C 
Lead Temperature (Soldering, 60 sec Time Limit) 300°C 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.0 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) 0.36 Watt 
Maximum Voltages and Current 
VoRo Collector to Base Voltage | -40 Volts Soars. 
V Collector to Emitter Voltage (Note 4) -40 Volts eet 5 LOS 08B eo Ss 
CEO 22 83, 2,036 an 028 
VERO Emitter to Base Voltage -5.0 Volts 2 
Io Collector Current 100 mA ; sore gene a | 
i | | Package wight 049 rom Seat 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) ec, a 


2N4035 
Min. Typ. Max. 


2N4034 


+ FACT Typ. Max. 


Test Conditions. 
Subgroup 


Characteristic Min. Units 


Current Gain | a 20 50 100 10 
DC Current Gain 50 90 180 

DC Pulse Current Gain (Note 5) 70 150 200 200 300 
DC Pulse Current Gain (Note 5) 15 30 30 ~=—s 60 . 
-0.2 -0.3 -0.2 -0.3 


-0.1 -0.14 -0.1 -0,14 


10 
50 
50 
10 


*Viog(sat) . Collector Saturation Voltage (pulsed, Note 5) 


Voz (sat) 


Leen ee cee I cee SN cee BL oe | 


QOQaQa8 aa 0 


Collector Saturation Voltage (pulsed, Note 5) 


*V pp (sat) 


Base Saturation Voltage 


Collector Emitter Sustaining Voltage 


-0.7 -0.77 
~40 


-0.9 


-0.7 -0.77 


-40 


-0.9 


fol 


bond, 


10 
10 


Vo Eo {sust) 


QQ 


(pulsed) 
= 10 mA 


(Notes 4 and 5) 


High Frequency Current Gain 4.0 5.5 4.5 
({ = 100 Mc) ; 


Output Capacitance 2.2 


juat 
Q 


Input Capacitance - 4.0 
Noise Figure (f = 100 Mc) 3.5 
Collector Base Time Constant (f= 80 Mc) 

Turn On Time (Note 6) 

Turn Off Time (Note 6) 


+NOTE: These Numerals Apply to the Fairchild FACT Program. 


*NOTE: 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


FACT Program End-Point Measurement Parameter. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 175°C/Watt (derating factor of 5.71 mW/°C); junction-to 
. ambient thermal resistance of 500° C/Watt (derating factor of 2.06 mW/°C). ; 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 ysec; duty cycle = 1%. 


(6) See switching circuit for exact values of Ta: [ 1 and I 


B 2° 


EAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION « 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 


9-330 


Ie ~ COLLECTOR CURRENT - mA 


FAIRCHILD TRANSISTORS 2N4034 « 2N4035 


ELECTRICAL. CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N4034 2N4035 


TF ACT Characteristic . « Min. Typ. Max. Min. Typ. Max. Test Conditions 


Subgroup 

DC Current Gain 60 100 150 200 

hppl-55°C) Pulse Current Gain (Note 5) 30 3860 70 100 
Vo p(5t) Collector Saturation Voltage -0.07 -0.13 -0.07 -0.13 
Ver (st) Base Saturation Voltage (pulsed, Note 5) -0.88 -1.1 -0.88 -1.1 
Ver (st) Base Saturation Voltage -0.65 -0.75 -0.65 -0.75 
*Iors | Collector Reverse Current 15 
La mo(+125°C) Collector Reverse Current 15 


“CES 
- . BV - .Collector to Base Breakdown Voltage 


cs a C3 


il il il it tt il il " i} ti 


Collector to Emitter Breakdown Voltage 


CIS SST AKI 


Emitter to Base Breakdown Voltage 


NOTE: These Numerals Apply to the Fairchild FACT Program, 
*NOTE: FACT Program End-Point Measurement Parameter. 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS 


ACTIVE REGION SATURATION REGION PULSED DC CURRENT GAIN 
| VERSUS COLLECTOR CURRENT 


Ic ~ COLLECTOR CURRENT - mA 
‘ t 


(eio a miniceed ee 

WMREZIZTTT a : 
PEL ITT] 3 i : 
12 [/ S> sae S g S 
(TRTR ITT] & : : 
KZA TTT § ; : 
ATP) 3 g 2 
Py ZA E : 
Pe ee ee 


~100 


RAR ogee 
-20 -4 -60 -80 


Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


Ie ~ COLLECTOR CURRENT - mA 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


Ie ~ COLLECTOR CURRENT - mA 


“A OUI LLL, 
= 25° “ VA 
: ete ; FR 
7 : es TLL ge VA 
- LL 
VAVA : S ytedesll 5 ot itt | Le 
AY : oe E = cia ame 
8 8 a ie ef 
: i 2 
eee) ee ire 
CEE ae a | TEL ET 
0 a) “60 “30-100 "9 02 04 06 08 10 o> 0 10 “00 
Vg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Vie ~ BASE-EMITTER VOLTAGE - mA Iq ~ COLLECTOR CURRENT - mA 
. BASE SATURATION VOLTAGE 
20 as eee rae a VISEE = : 7 VERSUS COLLECTOR CURRENT 
He yee oH HE 
VE MSs | | é ¢, 00 3 a 
Veo al Ze S eee 
AAP | ines 
WAFER LLLI & VI 5 io _ 
8.0 AAG ay  -40 = <_ 
VAY VRE oe * Oe : ie 
7 2678 eee 228 * Pp} 2 See 
P a EAE) AIEEE 
% — -&0 -60 -80 -100 : 7% 02 04 0.6 me “1.0 = 0.1 “1.0 lo a 
Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Vpg ~ BASE-EMITTER VOLTAGE - VOLTS Ic - COLLECTOR CURRENT - mA 
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FAIRCHILD TRANSISTORS 2N4034 ¢ 2N4035 


COLLECTOR-BASE REVERSE 
CURRENT VERSUS REVERSE 
BIAS VOLTAGE 


logs ~ COLLECTOR REVERSE CURRENT - pA 


Vog - COLLECTOR-EMITTER VOLTAGE - VOLTS 


SWITCHING TIMES VERSUS 
ee CURRENT 


SWITCHING TIMES - nsec 


le- nee ner mA 


Le 


STORAGE TIME VERSUS TURN ON | 


AND TURN OFF BASE CURRENTS 


ie VELL 
cane sen 
ame AZ 
eA 


oS 
e 
w 


ee 
= 
ea 
ie 
ec 


N 
N 


Ig, ~ TURN ON BASE CURRENT - mA 


S 


-0.1 ~0.2 -0.3 
Igo ~ TURN OFF BASE CURRENT - mA 


“0.4 


FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENTS 


a ae ane 
al ae al al 
an/e Ey an 
Maras 


ALLE 
Zoe 
al 
Trt 


ae 
pon 


Y 


1g ~ TURN ON BASE CURRENT - mA 


a 
ee 
Rear a 
Peer am 
lA 
Re 
pee See 
cope eels 


5.0 


7 
- 


Io ~ TURN OFF BASE CURRENT ~ ey | 


“0.5 


SWITCHING TIMES - nsec 


1g 7 TURN ON BASE CURRENT - mA 
‘ t ] 


1g, ~ TURN ON BASE CURRENT - mA 


I cps ~ COLLECTOR REVERSE CURRENT - nA 
4 ‘ 


1000 
ERE SSeS Ea eS 


: a a i 
15 


3 
4, m 
ri 
” 
— 


NE oat ol eile Ne 
MN | Tt TAT 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS TEMPERATURE 


-PNIECHI 
CCK 
SHIN 


HCH 


150 175 


T, ~ AMBIENT TE enaTIRE: °C 


SWITCHING TIMES 
AMBIENT TEMPERATURE 


a 
Ne 


iteeees 
See eee 


z 
MYT TONG 


AE 


ponte Eg 
ae SS Rees 
0 50 100. 150 200 
T, ~ AMBIENT TEMPERATURE °C 


STORAGE TIME VERSUS TURN ON 


AND TURN OFF BASE CURRENTS 
0 


SEY, 


% -1.0 -2.0 -3.0 4.0 5.0 © 


iy 


Igo 7 TURN OFF BASE CURRENT - mA 


FALL TIME VERSUS TURN ON AND 
TURN OFF BASE CURRENTS 


Iga ~ TURN OFF BASE CURRENT - mA 


Vpel0) - REVERSE BASE-EMITTER VOLTAGE ~ VOLTS 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


Oe a a 
CCH 
ane 2 a FS 
a 20 Ge ee al 0 a 
oa st ae 


REVERSE ns VOLTAGE - VOLTS, 


‘DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 
BASE EMITTER VOLTAGE 


HUE PY 
IPN ee 
fe : iy atau 

PAY + 
Hy 


ti bc 
TAY 
PIV 


le" ae 


1.0 -2 
11 ~ TURN ON BASE iene - mA 


STORAGE TIME VERSUS TURN ON 


‘ AND TURN wali waa mira - 


1g, ~ TURN ON BASE CURRENT - mA 


0 
Igo - TURN OFF BASE CURRENT - mA 


Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


F 
maw: a | 
FHI 

mE 

Z 

ws 


0 -5.0 -20 50 


CONTOURS OF CONSTANT 
BANDWIDTH PRODUCT (f,) 


“tT VT TIOIN_. TAT 


NIN | K 
eit 


-10 


“1.0 


SS neseai 


Ie ~ COLLECTOR CURRENT - mA 


RISE TIME VERSUS COLLECTOR 
sp AND TURN ON BASE CURRENTS 


anima os/a 
et OM 


1g 1 ~ TURN ON BASE CURRENT - mA (2) 
1 4 


Ie ~ COLLECTOR CURRENT - mA 


FALL TIME VERSUS TURN ON ANI 
TURN OFF BASE CURRENTS 


COCA 
eee 
IITA 


Iga ~ TURN OFF BASE CURRENT - mA 


Ig, 7 TURN ON BASE CURRENT - mA 


SWITCHING TIME TEST CIRCUIT 


VIN ae 8.3V 

P.W. = 500 nsec 
t, and t, =lnsec = 
ZN = 502 


502 
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Voc * 30V 
5952 
To Sampling Scope 


Rise Time < lnsec | 
Input Z = 100 KQ 


e~ INPUT ADMITTANCE - mmho 


Yj 


POWER GAIN - db 


Yje - INPUT ADMITTANCE - mmho 


FAIRCHILD TRANSISTORS 2N4034 © 2N4035 


TYPICAL COMMON EMITTER "Y” PARAMETERS 


FORWARD TRANSFER 


INPUT ADMITTANCE VERSUS OUTPUT ADMITTANCE VERSUS ADMITTANCE VERSUS REVERSE TRANSFER ADMITTANCE 
FREQUENCY — FREQUENCY — ; FREQUENCY-OUTPUT VERSUS FREQUENCY-INPUT 
OUTPUT SHORT CIRCUIT INPUT SHORT CIRCUIT : SHORT CIRCUIT - SHORT CIRCUIT 
‘ a SN Gl 
: a 
° . = 1.0 
: Qieewm LE LEY g a a eae 
: | TT LAI OE Ssesececeeomm 
E . : 2 Fetes Wee Mel sulle teed let 
| ao LM TAL g e COCCEELCLe 
et LT LY og edie s et elds es 
s : eS Seer 
. : : : Sy i 
an = i ea 
. ir | ee reeeeeeseaae 
10 30 50 100 300 500 0 -5.0 -10 15 -20 5 -30 
f - Frequency - Mc f - FREQUENCY - Mc f - FREQUENCY ~ Mc Ic - COLLECTOR CURRENT - mA 
. FORWARD TRANSFER REVERSE TRANSFER ADMITTANCE 
INPUT ADMITTANCE VERSUS OUTPUT ADMITTANCE VERSUS ADMITTANCE VERSUS VERSUS COLLECTOR CURRENT 
COLLECTOR CURRENT AND COLLECTOR CURRENT AND COLLECTOR CURRENT AND AND VOLTAGE-INPUT 
op VOLTAGE-OUTPUT SHORT CIRCUIT “3 VOLTAGE-INPUT SHORT CIRCUIT sap ¥ OLTAGE-OUTPUT SHORT CIRCUIT ” SHORT CIRCUIT 
eee cee: fe ieeeeo) 4 Lae ey 
ot (toon Segene ‘ E ee fe St os pena Ll 
SEGRE Ese 3 oe sas ? Crt Vi 
PECL eer e TLL eT LL TAL 
30 < 5 = 3. 7 
SEC Mieeanseia i ; ag eae a ea 
; ae Ey Bl BC 
: : e LC TPM TY 
Jt ‘ : eA 
ce ‘ ATA et 
EE Lert 
0 -.0 ~10 30. 0 5.0 30 10 30 50 100 300 ©6500 


Iq ~ COLLECTOR CURRENT - mA Iq ~ COLLECTOR CURRENT ~mA Ig ~ COLLECTOR CURRENT - mA f - FREQUENCY - Mc 


SMALL SIGNAL CHARACTERISTICS (f=1 Kc) 


2N4034 2N4035 


TFACT Characteristic . in. ; Min. 


Symbol Subgroup 


Test Conditions 


Input Resistance 
Output Conductance 
Voltage Feedback Ratio 


Forward Current Transfer Ratio 


it it it Ut 


NOTE: These Numerals Apply to the Fairchild FACT Program. 


NOISE FIGURE VERSUS NOISE FIGURE 
SOURCE RESISTANCE VERSUS 
AND COLLECTOR CURRENT — FREQUENCY 
10K q ~ 0 
ATW IN NTA | 
RANE SS NSE 
2 DENAP PENNA 
an NUNN ‘ 
2 iin 
G acme z 
woe ¥ 
or al E : 


0 0 Ww i 


- -] 
e ° . , 1. 
f - FREQUENCY ~ Mc Ig - COLLECTOR CURRENT - mA f - FREQUENCY - Mc 
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LOW SATURATION VOLTAGE... 


se eat ea h,; = 25 (MIN) AT 1.0, 5.0 V 


Vog(sat) = 0.65 V (MAX) AT 800 mA 
» Vog(sat) = 0.75 V (MAX) AT 1.0A 


2N4046 - 2N4047 
NPN HIGH-VOLTAGE, HIGH-CURRENT SWITCHES 


HIGH SPEED ........... ‘ton = 35 ms (MAX) AT 500 mA 

eee a ee to; = 65 ns (MAX) AT 500 mA 
HIGH VOLTAGE.......... LVceo = 30 V (MIN) (2N4046) OR 50 V (MIN) (2N4047) 
HIGH GAIN. ..:........ he. = 30 (MIN) AT 500 mA, 1.0 V 


SILICON PLANAR* EPITAXIAL TRANSISTORS 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


370 
335 “335014. 


"305014 


125 
.009 


ae ae 
ABSOLUTE MAXIMUM RATINGS (Note 1) Plane SF 
Maximum Temperatures Oto. 
Storage Temperature —65°C to +200°C 
Operating Junction Temperature -+200°C Maximum 
Lead Temperature (Soldering, 60 second time limit) +300°C Maximum 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 3.5 Watts 
at 25°C Ambient Temperature | 0.8 Watt 
Maximum Voltages and Current 2N4046 2N4047 Ret aie 
Veso Collector to Base Voltage 90 Volts 80 Volts arian imnigedects ee 
Ves Collector to Emitter Voltage 50 Volts 80 Volts Sec ee 
Voro Collector to Emitter Voltage (Note 4) 30 Volts 30 Volts 
VeBo Emitter to Base Voltage 6.0 Volts 6.0 Volts 
Ie DC Collector Current 500 mA 500 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N4046 2N4047 


SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. -MAX. UNITS TEST CONDITIONS 


Voro(sust) Collector to Emitter Sustaining Voltage 30 50 Volts 1, =10mA (pulsed) I, =0 
Vo, (sat) 


Vo (sat) 


Collector Saturation Voltage (Note 5) Volts 
Collector Saturation Voltage (Note 5) Volts 
Turn-on Time (Note 6) ns 
Turn-off Time (Note 6) ns 


Ic = 1000 mA(pulsed) |, = 100 mA 
Ic = 500 mA (pulsed) I, = 50 mA 

I ~ 500 mA I,, ~ 50 mA 
Io = 500 mA, Ip, ~ 50 mA 
Ibo az —50 mA 
Veg = 10V 
Veg = 10V 
Veg = 0.5 V 


High Frequency Current Gain (f = 100 MHz) 
Common Base, Open Circuit Output Capacitance : 2 pF 
Common Base, Open Circuit Input Capacitance | pF 


I. =0 


Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process. 


Notes on page 4 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
2N4046 


SYMBOL 


Vog(sat) 
Vog(sat) 

Veg (sat) 

Vo, (sat) 
Vae(sat) 
Vae(sat) 
Vag(sat) 
Vpe(sat) 
Vpe(sat) 
Vae(sat) 

lcBo 

lcBo 
lopo(+85°C) 
lopo(+85°C) 
BVcB0 

BVces 

BVE8o 


CHARACTERISTICS 


DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 
Collector Saturation Voltage (Note 5) 
Collector Saturation Voltage (Note 5) 
Collector Saturation Voltage (Note 5) 
Collector Saturation Voltage (Note 5) 
Base Saturation Voltage (Note 5) 
Base Saturation Voltage (Note 5) 
Base Saturation Voltage (Note 5) 
Base Saturation Voltage (Note 5) 
Base Saturation Voltage (Note 5) 
Base Saturation Voltage (Note 5) 
Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector to Base Breakdown Voltage 
Collector to Emitter Breakdown Voltage 
Emitter to Base Breakdown Voltage 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS 


was 
% 
ag A) 
Q; 


7) f.] 


A 


Ie - COLLECTOR CURRENT - mA 


Veg - COLLECTOR -EMITTER VOLTAGE - VOLTS 


COLLECTOR CHARACTERISTICS 


Te 
ae! 2 


Ic ~ COLLECTOR CURRENT - mA 


1000 

Pc  < 
inlia isi 
TTY 


t\) 
—_] 


VAS 


nnn 
HALAL AT 


ce 


— 


ERR 


Veg ~ COLLECTOR -EMITTER VOLTAGE - VOLTS 


Ve ~ COLLECTOR CURRENT - mA 


- COLLECTOR CURRENT - mA 


MIN. TYP. MAX. MIN. 


2N4046 


COLLECTOR CHARACTERISTICS 


en 
5020/1 In 
iaaw)|s 

Pep NT 

oe] 
anne 

) 


0 04 0.8 1.2 1 
Veg - COLLECTOR-EMITTER VOLTAGE - VOLTS 
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2N4047 
TYP. 


UNITS 


Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
BA 

LA 

LA 

LA 


hee - DC PULSED CURRENT GAIN 


TEST CONDITIONS 


I, = 100 mA 
Io = 500 mA 
I. = 300 mA 


I = 1000 mA 


I, = 10mA 

I, = 800 mA 
I, =10mA 

I, = 100 mA 
I. = 300 mA 
I, = 800 mA 
I, =10mA 

I. = 100 mA 
I, = 300 mA 
I, = 500 mA 
I, = 800 mA 


I. = 1000 mA 


I. =0 
I. =0 
I. =0 
I. =0 
I, =10yA 
Ig = 10uA 
IL=0 


DC PULSED CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


Vop = 1.0V 
Vop = 1.0V 
Vop = 10V 
Veg = 5.0V 
Vee = 1L0V 
Veg = 2.0V 
I, =1.0mA 
|, = 10mA 
I, = 30 mA 
1, = 80 mA 
|, = 1.0 mA 
I, = 10mA 
|, = 30 mA 
|, = 50 mA 
|, = 80 mA 
|, = 100 mA 
Veg = 40V 
Veg = 60V 
Veg = 40V 
Veg = 60V 
I. =0 
Vee = 0 

I. = 10 WA 


Ie ~ COLLECTOR CURRENT - mA 


Voglsat) - COLLECTOR SATURATION VOLTAGE - VOLTS 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


il 
See, 
PTT TE 


AUT TT TY 
mall 


AT | se 
me P| 


bE —= 


Ic ~ COLLECTOR CURRENT - mA 


FAIRCHILD TRANSISTORS 2N4046 + 2N4047 


TYPICAL ELECTRICAL CHARACTERISTICS 
2N4046 * 2N4047 


. BASE SATURATION VOLTAGE 
BASE aT ea a BASE aac VERSUS COLLECTOR CURRENT 


1.6 
ero TT TT 


Pa ‘ Se Lee a iL. 
: : ian Se SeLEa 
“TTC LMI : SEH HEE See ; 
S ESC ELI : es 
“CTT TT ieee Ce 
cece / deece Gece!) scene el 

oe) co ; 


i BASE-EMITTER VOLTAGE - VOLTS Vag ~ BASE-EMITTER VOLTAGE - VOLTS I - COLLECTOR CURRENT - mA 


| INPUT AND OUTPUT 
COLLECTOR CUTOFF CURRENT COLLECTOR CUTOFF CURRENT CAPACITANCE VERSUS CONTOURS OF CONSTANT 


VERSUS AMBIENT TEMPERATURE VERSUS REVERSE BIAS VOLTAGE hidden BIAS VOLTAGE BANDWIDTH PRODUCT (f,) 
50 ‘SEE FAL) SNES Sees AAD PE GO GV ME, ' : 100 -——— eet ee oe a ae oe 10 — manie smoe0e ae auune ATT 
tH __——4 jane sae 
er se a 2a cog WUT marion +H =e re 
3 TT TMT . ° OH ate oe ou TTT * ache Fe 
= S is PVT AL ATTY 
Be eee sues . ECOMERtticoo = PN 7 
Se REN UC SYA ISN DSO ae SRO He S 
‘aaa ee sea ae Sl e ANA YU 
Se See ee eae 2 ppt LLL) Ea NAL Ml 
ps oe G = Ht a TTS 2h ae v.mnons 
7 SeeP Aaa ¢ fot nett fe ESS Sa 
COACH re fe ESS 
FASE EEES A RSS 
‘eu Tl |? .C Con COT 
Bi tim | Lh 
sr 25 50 75 100 125 1.05 50 ig 100i (tité«C 
T, ~ AMBIENT TEMPERATURE - °C Veg ~ COLLECTOR-BASE VOLTAGE - VOLTS ea BIAS VOLTAGE - ie I ~ COLLECTOR CURRENT - mA 


2N4047 


DC PULSED CURRENT GAIN 
COLLECTOR CHARACTERISTICS P COLLECTOR CHARACTERISTICS VERSUS COLLECTOR CURRENT 
20 160 ae 


Kee AAMT | 

%, Th *23-Cc 140 

(| aS alll a tcc S WT 

ie Ce nn zm Ah 

| : : s a 

— Ss _ 

Sa C coaai tee - Hi a7 go 

~~ => 

SPL ZIT : - 

Oo — 

- PA HANNE Bal ae Sa 

saecetueee ne = er TLL 

2p pomer | A TL . ae 2 aba 

ae ase ee ae * CUTE 
SR=24RNeRR ze 2 
ee ee ee) | ais LIU | tT | til | 
sf 4 0 0 20 r) 60 80 200 y 


Veg - COLLECTOR-EMITTER See Tee Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS le oe CURRENT - mA 
. COLLECTOR SATURATION VOLTAGE 
‘a3 See - ) pBBELE - VERSUS COLLECTOR CURRENT 
Ty * 85°C ig adi Ls A ee wall = : 
CE Mtuay 2s Soe 
(Gacaae TT Ye 
a oan Gn! 226° 220 : 
: Same "TT rel 5 
Br Ee peels Over 5 
: Saag : a? 48323 = : 
a Saeae cir i) cael ee S 
eae) Pacis 3 
2 gti We eases eet le s 
0 0.4 0 1.2 ; 2.0 0 0.4 0.8 1.2 1.6 2.0 
Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Ic ~ COLLECTOR CURRENT - mA 
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TYPICAL ELECTRICAL CHARACTERISTICS 
2N4046 © 2N4047 


DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 
BASE EMITTER VOLTAGE 


TIAL 
PAvim Ant.) 
7S TT 
5 An AN’, 
VAVAW Any A 
(Z| Vs 

Tr 


°70 x & 50 60 70 8 100 
'B, ~ TURN ON BASE CURRENT - mA 


STORAGE TIME VERSUS TURN ON 


IN 


'g, - TURN OFF BASE CURRENT - mA 


Ic * l00mA 
Veg 7 30V 


0 10 20 30 ry 50 
Ip, ~ TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
50 


mm] | YLT 1 


RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 


'B, - TURN ON BASE CURRENT - mA 
By - TURN OFF BASE CURRENT - mA 


oaiiN 


Ic ~ COLLECTOR CURRENT - mA 


IB, ~ TURN ON BASE CURRENT - mA 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 


Ce ea De a 
res IS 
aes ie ae A 
- Feel am ee 
; : ie ee ee 
- on coe a ee 
Bae INE DEER EE eee SS 
2 2 ates Gran La MEU ane OAMOERD 
= = ee a ee 
== 
x zx So = pp pt ty 
5 a a ee ee es 

Pot | eae 

£ Igy + go * 50.mA 
l 


0 ra) 50 15 100 


ce - COLLECTOR CURRENT - mA Ty ~ AMBIENT TEMPERATURE - "G 


NOTES: 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
ae | 


ccs] | | | 


TURN OFF BASE CURRENT - mA 
8 
\A AIS 
\ 
IN 


'B, ~ TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


- TURN OFF BASE CURRENT - mA 


'B, ~ TURN-ON BASE CURRENT - mA 


STORAGE TIME VERSUS TURN ON 


- TURN OFF BASE CURRENT - mA 


‘ns 


Ip, ~ TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


a - TURN ON BASE CURRE 


T - mA 


SWITCHING TIME TEST CIRCUIT 


-3.8V 


1kQ 


VIN = +9.7 

ty & ty < Ins fe 
P.W. = lus ae 

Zin = 50Q ~ 


DUTY CYCLE < 2% 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 50°C/Watt (derating factor of 20 mW/°C). Junction to ambient thermal 


resistance of 219°C/Watt (derating factor of 4.56 mW/°C). 


+30V 


1uF Vout 
t—-o TO SAMPLING SCOPE 
tr < Ins 


Zin 2 100KQ 


Ic ~ 500mA, IB, = 50mA, IBo =~ 50mA 


(4) Ratings refer to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 


(5) Pulse Conditions: length = 300 ws; duty cycle —=1%. 
(6) See switching circuit for exact value of Ic, Is:, and Isz. 


SEMICONDUCTOR 
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2N4134 « 2N4135 
NPN LOW NOISE RF AMPLIFIERS 


DIFFUSED SILICON PLANAR* TRANSISTORS 


e LOW NOISE FIGURE --2.5 dh MAX @ 60 MHz 


5.0 db MAX @ 450 MHz 7 PHYSICAL DIMENSIONS 
in accordance wit 
e HIGH STABLE GAIN IN UNNEUTRALIZED AMPLIFIERS -- 20 db MIN @ 60 MHz JEDEC (T0-72) 


8 db MIN @ 450 MHz 


_¢ LOW FEEDBACK CAPACITANCE -- 0.5 pF MAX 
e GUARANTEED FORWARD AGC 


ABSOLUTE MAXIMUM RATINGS [Note 1] | Seating + 
-- Maximum Temperatures . Plane “| 
Storage Temperature —55°C to +200°C 
Operating Junction Temperature +200°C 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Note 2] 0.3 Watt 
at 25°C Ambient Temperature [Note 2] 0.2 Watt 
Maximum Voltages 
Vcso Collector to Base Voltage 30 Volts 
Vceo _— Collector to Emitter Voltage [Note 3] 30 Volts 


Veso Emitter to Base Voltage 3.0 Volts 


NOTES: All dimensions in inches 
eads are gold-plated kovar 
Package weight is 0.47 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified) 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 


NF Noise Figure (2N4135 only) 5.0 dB e=10mA Vee=15V 
(f = 450 MHz) [Note 5] Rs = 1302 
PG Power Gain (f = 450 MHz) (2N4135 only) : le =1.0mA Ves =15V 
(Adjusted for min. Noise Figure; Note 5) 
NF Noise Figure (f = 60 MHz) ; dB k= 1.0mA Ves =15V 
- {Note 6] Rs = 300 0 
Power Gain, Neutralized (f = 60 MHz) dB l=1.0mA Vos =15V 
(Adjusted for min. Noise Figure; Note 6) 3 
Power Gain, Unneutralized (f = 60 MHz) dB IE =5.0mA Vacc = 13V 
[Note 7] | 
ate eae for 30 db Gain Reduction (f = 60 MHz) : Volts Vcc = 28V 
{Note 
Collector-Base Time Constant (f = 80 MHz) lc=4.0mA Vee =10V 
Maximum Frequency of Oscillation e=40mA Ves=15V 
Reverse Transfer Capacity ; : = 0 Vee = 10V 
Common Emitter = 1.0 MHz . 
(Emitter & Can Guarded) 


High Frequency Current Gain (2N4135 only) . Ie =4.0mA Vee=10V. 
(f = 100 MHz) 7 , 


High Frequency Current Gain (2N4134 only) , lc = 4.0mA 
00 MHz) | 


hee DC Pulse Current Gain [Note 4] 

hee(—55°C) DC Pulse Current Gain [Note 4] 

Vceo (sust) Collector to Emitter Sustaining Voltage [Notes 3 and 4] 
BV cso Collector to Base Breakdown Voltage 

BV iso Emitter to Base Breakdown Voltage 

Vee (sat) Base Saturation Voltage 

Vee (sat) Collector Saturation Voltage 

lcso (150°C) Collector Cutoff Current 

leo (25°C) Collector Cutoff Current 


Notes on page 2 * Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS 2N4134 © 2N4135 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 583°C/Watt (derating factor 1.72 mW/°C); junction to ambient 
thermal resistance of 875°C/Watt (derating factor of 1.14 mW/°C). 


(3) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(4) Pulse Conditions: length = 300 ws; duty cycle = 1%. | 
‘5) Test conditions are as shown in Figure 1. Noise Figure referenced to AIL type 70 Hot-Cold noise standard. Noise Figure includes second stage contribution of 5.0 db. 


(6) Test conditions are as shown in Figure 2. Amplifier Gain is measured with amplifier input tuned for minimum noise figure. Neutralization is used to minimize input bandpass 
skewing. With neutralization network removed, amplifier gain will be 2 to 3 db lower, but noise figure will not change measurably. 


(7) Test conditions are as shown in Figure 3. 


(8) Socket Capacitance is typically 0.5 pF and will degrade amplifier gain and stability. Best performance is obtained by omitting sockets and soldering or clipping transistor to 
the ground plane. If a socket is required, a shield should be used between the base and collector socket pins. | 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* 
FS: ee US 
ie Wee Sales aa 


He tbies 


| 


b 
ee 


we 


Saas 
AN 
\\ 
\\ 
i 
aaa 
ae 


-L 1 ANSSAY 


Ic ~ COLLECTOR CURRENT - mA 


Ie ~ COLLECTOR CURRENT - mA 
Ie ~ COLLECTOR CURRENT - mA 
an 
foo) 


z 
Beare el 
PE Ta 


| 


| NR 


sane 0.02 mA, 
2 16 20 4.0 8, 
Vg ~ COLLECTOR VOLTAGE - VOLTS Veg ~ COLLECTOR VOLTAGE - VOLTS : Veg ~ COLLECTOR VOLTAGE - VOLTS 


| COLLECTOR SATURATION 
PULSED DC CURRENT GAIN VOLTAGE VERSUS . BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT COLLECTOR CURRENT VERSUS COLLECTOR CURRENT 


Neg ~ FORWARD CURRENT TRANSFER RATIO 
Veg (sat) BASE SATURATION VOLTAGE - VOLTS 


ADIL 


Veg (sat) COLLECTOR SATURATION VOLTAGE - VOLTS 


(ates ae a 
aan | eB 


0 


al 
ieee ‘ 
0 0.1 0.2 05 1.0 2.0 5.0 10.0 20,0 0.1 0.2 5 10 2,0 0 10.0 20 
lc ~ COLLECTOR CURRENT - mA lc - COLLECTOR CURRENT - mA lc - COLLECTOR CURRENT - mA 
INPUT AND OUTPUT | COMMON EMITTER FEED-BACK | 
CAPACITANCE VERSUS CAPACITY VERSUS COLLECTOR CUTOFF CURRENT 
REVERSE BIAS VOLTAGE COLLECTOR VOLTAGE VERSUS AMBIENT TEMPERATURE 
1.0 
= ae IE" < “a 
z a is f= LOMHZ 4 
. : aon aa 
: a : =e 
: | : ed = Ete 
: i : a : = 
: i 3 i : ae 
; | cy es 
a pallid oie SS 
2 | | a least ae et 4 
"0.1 0.2 —6005 «2100 2.0 5.0 10 2 50 0 4.9 8.0 12 16 20 “oO 10 2 30 4 50 60 70 8 W 10 
: REVERSE BIAS VOLTAGE - VOLTS |. Veg - COLLECTOR VOLTAGE - VOLTS Ta ~ AMBIENT TEMPERATURE - °C 


* Single family characteristic on Transistor Curve Tracer. 
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FAIRCHILD TRANSISTORS 2N4134 ¢ 2N4135 if 


NOISE FIGURE VERSUS 
SOURCE RESISTANCE AND 


BASE CHARACTERISTICS* COLLECTOR. CURRENT 


mA 


a on 
AW 
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/ 
ATA LI 
=i Onna 


=a 
me 
cea 
N 
=) 


BB eee ae ae 
a — fi 
= _. 
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il 
NU 


oS 
\& 
AVENE. 


- COLLECTOR CURRENT - 
PG - POWER GAIN - dB 


I¢ 


, . 
a Aw ey A AN nt SS 
> 
Ww 
[—5 
o 


F Ne 


vous - on sae mA 


- BASE VOLTAGE. « 


POWER GAIN VERSUS 
FREQUENCY 


Ph NEUTR ee 
AS COMMON EMITTER I 


f - FREQUENCY - MHz 


TYPICAL “Y’’ PARAMETERS 


INPUT ADMITTANCE VERSUS 
FREQUENCY — OUTPUT 
SHORT CIRCUIT 


OUTPUT ADMITTANCE VERSUS 
FREQUENCY — 
INPUT SHORT CIRCUIT 


: TN] 
3 i 0 Z . 
& ] = 2 
E ah Lie Z 
: r | g E 
= é = 
oar ed) Se ~ 
AHECICAA | : 
5 f a. = 
=, 10 r S 2. 
oe Ge Gn DN 
re a eS a Ee eee ele 

Sree see | eshedel eeV, 2 

Leet OL TL 

1.0 5.0 10 50 100 500 1000 


f - FREQUENCY - MHz f - FREQUENCY ~ MHz 


OUTPUT ADMITTANCE VERSUS 
EMITTER CURRENT — 
INPUT SHORT CIRCUIT 


INPUT ADMITTANCE VERSUS 
EMITTER CURRENT — 
OUTPUT SHORT CIRCUIT 


- mmhos 


- mmhos. 
- mmhos 


== 
ee 
———T 


- INPUT ADMITTANCE 
Yoe ~ OUTPUT ADMITTANCE 


0 
0 2. = 4.0 6. 
Pine apie ma mA I; ~ EMITTER res mA 


* Single family characteristic on Transistor Curve Tracer. 


10 


FIG. 1 450 MHz 


Yfe - FORWARD TRANSFER ADMITTANCE 


FORWARD TRANSFER 

ADMITTANCE VERSUS 

FREQUENCY — INPUT 
SHORT CIRCUIT 


50 100 
f - FREQUENCY - MHz 


FORWARD TRANSFER 
ADMITTANCE VERSUS EMITTER 
CURRENT — OUTPUT 
SHORT CIRCUIT 


4.0 6.0 8.0 
I; ~ EMITTER CURRENT - mA 


NOISE FIGURE 


AND POWER GAIN CIRCUIT 
(2N4135 only) 


*See Note 8 
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L,--C 


1 1 


NOISE FIGURE AND 

SOURCE RESISTANCE 

VERSUS FREQUENCY 
Veg "BV esd Maye tes Ae he 
Hf pe PSs tel 


I, 1.0 mA 


meal 
CC PR 
PINS 
i =. 
Cr rerommsomee [NT 
asthe ogee aN 
SG a 
oa 8 


1.0 5.0 10 50 100 
f - FREQUENCY ~ MHz 


NF - NOISE FIGURE - dB 


REVERSE TRANSFER ADMITTANCE 
VERSUS FREQUENCY — 
OUTPUT SHORT CIRCUIT 


Se eee 
Sree aie 
Peale et SE 
ea 

Lily Alice 


mmhos 


- REVERSE TRANSFER ADMITTANCE - 


J 


Ge Oe 2 
ES 


cnt 


f - ees MHz 


REVERSE TRANSFER ADMITTANCE 
VERSUS EMITTER CURRENT — 
INPUT SHORT CIRCUIT 


mmhos 


- REVERSE TRANSFER ADMITTANCE - 


I; ~ EMITTER at mA 


300 pF, PORCELAIN CAPACITOR: CAPACITOR LEADS 


FORM Li; LEAD DIAMETER 0.025, LENGTH 1-3/8" 
FROM BUT CONNECTOR TO BASE PIN OF TRANSISTOR 
(VITRAMON VY 12C301 OR EQUIVALENT) 


1 TURN, #22 TINNED WIRE 1/2" DIAMETER, 5/16" LONG, 


CENTER TAP 


Cy, C.,, C, 0.8 - 10 pF, AIR VARIABLE (JOHANSEN 2950 OR EQUIVALENT) 


2? ~3? ~5 


Cc, 


RFC 


500 pF, UNCASED CERAMIC (CENTRALAB DA121 OR | 
EQUIVALENT) 


6" #30 ENAMEL WIRE, CLOSE WOUND, 1/16"' DIAMETER 


FEEDTHROUGH CAPACITORS ARE 1000 pF CERAMIC (ALLEN- BRADLEY FASC 


OR EQUIVALENT) 


Ww 
S =) 
Ry -SOURCE RESISTANCE - OHMS 


3 


3 


500 1000 


— FAIRCHILD TRANSISTORS 2N4134°2N4135 _~ 


FIG. 2 60 MHz NOISE FIGURE 
AND POWER GAIN CIRCUIT 


C,.- 62 pF DIPPED MICA CAPACITOR 
Cy - 51 pF DIPPED MICA CAPACITOR 
C,,C,,C, - 0.8-10pF, AIR VARIABLE, (JOHANSEN 2950 OR 


37 74? “5 


EQUIVALENT) 


APPROXIMATE CAPACITANCE, 


) 
| 
| 
| 
| 
| 
| 
| 


L, - 5 TURNS NUMBER 18 ENAMEL WIRE, AIR WOUND, 


1 | ; 
5/16" INSIDE DIAMETER, 3/8" LONG, INDUCTANCE 
0.14 yH. . 
T, - PRIMARY: 14 TURNS NUMBER 24 ENAMEL WIRE SPACED 


EVENLY AROUND 0.156" I. D. TOROID. (ARNOLD A4-310-125 SF 
OR EQUIVALENT) INDUCTANCE 0.82 wH, SECONDARY: 3 TURNS, 
NEUTRALIZATION WINDING: 3 T CLOSE WOUND 

BYPASS AND FEEDTHROUGH CAPACITORS ARE 1000 pF 
CERAMIC (ALLEN-BRADLEY FASC OR EQUIVALENT) 


FIG. 3 60 MHz POWER GAIN 
AND AGC CIRCUIT 


NX * 
01 uF Se 
(O} dt ‘@ y (5) 
, s/t. T1 
Cy Ly ie L, - 7 TURNS, NUMBER 22 ENAMEL WIRE WOUND ON 0.156" I. D. 
| TOROID FORM, ARNOLD ENGINEERING COMPANY, 
OOLME POrue TYPE A4-310-125-SF, OR EQUIVALENT, INDUCTANCE 
= 0.21 wH. 
2.2k Q 2.2k Q 
T, - PRIMARY: 14 TURNS, NUMBER 24 ENAMEL WIRE WOUND 
ON TOROID, INDUCTANCE 0.82 pH. SECONDARY: 3T, 
our} OF 4F | oor uF NUMBER 22 ENAMEL WIRE WOUND ON COLD END OF 
PRIMARY 
V acc 
ae | C,,Cy- 0.8-10 pF, AIR VARIABLE, (JOHANSEN 2950 OR EQUIVALENT) 
BYPASS AND FEEDTRHOUGH CAPACITOR ARE 1000 pF ° 
msce Note: 8 | | CERAMIC (ALLEN-BRADLEY FASC OR EQUIVALENT) 


60 MHz I.F. AMPLIFIER WITH 
MANUAL GAIN CONTROL 


CENTER FREQUENCY: 60 MHz 
Ly cK “1 1 "2 (@ "3 3 dBBANDWIDTH: 10.5 MHz 


01 uF 5 ss 2 - (O) SPOT NOISE FIGURE: 1.8 +0.1dB 
=x 
x zi 
| GAIN: 62 dB 
15kQ | 
AGC RANGE: 60 dB 
: SUPPLY CURRENT: 15 mA; 21 mA @60dBAGC 
: 2.2kQ2  2.2kQ 2.2kQ  ~ 
6.8 uH 


0-28 V 
an 7 


L, - 15 TURNS NUMBER 30 ENAMEL WIRE, CENTER TAPPED, T, - PRIMARY: SAME AST,, SECONDARY: 3 TURNS 
WOUND ON 0.156" I.D. TOROID (MICROMETALS T30-13 OR 
EQUIVALENT) INDUCTANCE 0.32 H C1, Cy, Cg, Cy, Cz - 0.8 to 10 pF AIR VARIABLE (JOHANSEN 
2950 OR EQUIVALENT) 
T, - PRIMARY 14 TURNS NUMBER 24 ENAMEL WIRE SPACED Q1? Qa? Q3 - 2N4134 OR 2N4135 
EVENLY AROUND 0.156" I.D. TOROID (ARNOLD A4-310-125 SF NEUTRALIZATION TECHNIQUE: APPLY 60 MHz SIGNAL TO 
OR EQUIVALENT) INDUCTANCE 0.82 ,H AMPLIFIER INPUT. DISCONNECT EMITTER RESISTOR OF Q,. 
SECONDARY: 1 TURN, NEUTRALIZATION WINDING: 1 TURN ADJUST C, FOR MINIMUM FEEDTHROUGH POWER. GAIN LOSS 
WITH ZERO EMITTER CURRENT IN Q, SHOULD BE GREATER THAN 
T, - AS T, WITHOUT NEUTRALIZATION WINDING 45 dB. 


BYPASS AND FEEDTHROUGH CAPACITORS ARE 1000 pF 
CERAMIC (ALLEN-BRADLEY FASC OR EQUIVALENT). 
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2N4137 
NPN HIGH-SPEED SATURATED SWITCH 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


FEATURES 


@® HIGH FREQUENCY CURRENT GAIN -- f, = 500 MHz Min. 


© HIGH VOLTAGE -- LV... = 20 VOLT Min. 
® LOW CAPACITY --C,,, = 4.0 pf Max. 
@ LOW CHARGE STORAGE TIME -- 7, = 13 ns Max. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 
Storage Temperature 
Operating Temperature . 
Lead Temperature (Soldering, 60 sec Time Limit) 


_ Maximum Power Dissipation 


PHYSICAL DIMENSIONS 
in accordance with | 
JEDEC (TO-18) outline - 


230 
230 ra. 


—65°C to +200°C 
200°C Maximum 
300°C Maximum 


_ ‘Total Dissipation at 25°C Case Temperature 1.2 Watts 
. [Notes 2 and 3 
at 100°C Case Temperature 0.68 Watt 
- [Notes 2 and 3] | , 
at 25°C Ambient Temperature 0.36 Watt 
[Notes 2 and 3] 
Maximum Voltages and Currents : . 
Vesq Collector to Base Voltage | | 40 Volts 
Vcgs Collector to Emitter Voltage : 40 Volts 
Vezeq Collector to Emitter Voltage [Note 4] 20 Volts 
Viso Emitter to Base Voltage | 4.5 Volts - ee Taads ate gold plated bovsr 
le Collector Current (10 usec Pulse) — . 500 mA Pathage weights 083 gram > 
! . . 


C DC Collector Current . . 200 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


FACTT 
Subgroup 


*Aee DC Pulse Current Gain [Note 5] 

hee (—55°C) DC Pulse Current Gain [Note 5] 
*Voe (sat) | Pulsed Base Saturation Voltage [Note 5] 

Vee (Sat) Pulsed Base Saturation Voltage (—55°C to +125°C) 

[Note 5] 

Vee (sat) Pulsed Base Saturation Voltage [Note 5] 

Vee (sat) Pulsed Base Saturation Voltage [Note 5] 
*Vog (Sat) Pulse Collector Saturation Voltage (125°C) [Note 5] 
“Ices Collector Reverse Current 

logo (150°C) Collector Cutoff Current 

BV ces Collector to Emitter Breakdown Voltage 

BV oso : Collector to Base Breakdown Voltage 

Vor (sust) Collector to Emitter Sustaining Voltage a . 4 

. 7 [Notes 4 and 5] | (pulsed) 

~ BVego Emitter to Base Breakdown Voltage med I, =10uA 


t NOTE: These Numerals Apply to the Fairchild FACT Program. 
* NOTE: FACT Program End-Point Measurement Parameter. 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 


Additional Electrical Characteristics on page 2 

NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a. maximum junction temperature of 200°C and junction-to-case thermal resistance of 146°C/watt nae factor of 6.85 mee C). Junction-to- ambient thermal resistance 
of 486°C /watt. (derating factor of 2.06.mW/°C). 


(4) Ratings refer toa high-current point where collector-to- emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
(5) Pulse Conditions: length = 300 usec; duty cycle = 1%. 
(6) See switching circuits for exact value of Ic, Ip,, and Ip, 


FAIRCHILD 
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FAIRCHILD TRANSISTOR 2N4137 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


FACTtT 


SYMBOL Subgrotip 
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Veg (sat) 
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Veg (sat): 
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Veg (sat) 
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PPP HHP RED 


CHARACTERISTIC 


DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 
Pulsed Collector Saturation Voltage [Note 5] 
Pulsed Collector Saturation Voltage [Note 5] 


‘Pulsed Collector Saturation Voltage [Note 5] 
. Pulsed Collector Saturation Voltage [Note 5] 
. _ Pulsed Base Saturation Voltage [Note 5] 
« ,. High Frequency Current Gain (f = 100 mc) 


Output Capacitance 
Charge Storage Time Constant [Note 6] 


- Turn On Time [Note 6] 


Turn Off Time [Note 6] 


t+ NOTE: These Numerals Apply to the Fairchild FACT Program. 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS 
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MIN. TYP. MAX. UNITS 


I, = 10mA 
I. = 30 mA 


TEST CONDITIONS 


Voz = 0.35 V 
Veep = 0.4 V 
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1, = 3.0 mA 

p= 10mA 

I, = 3.3 mA 
Veg = 10 V 
Veg = 5.0 V 


Ig, ~ 3.3MA 


PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


ee PRT 
" N 
ICSI 
Pen Ce 
rey RE 
LHP 
AR 
0 0.1 1.0 10 100 500 


0. 


- DC PULSE CURRENT GAIN 


Deg 


Vc - COLLECTOR CURRENT - mA 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


ei 
ET TTT 


S 

3 

5 

> 

= 

g Ih 
= RSE 
-_ 4 —- +--+ +--+ FF vie 
5 a 
pea | ese a CRU S12 WM GM FS 
2 Pty | TA 
4 qt | Tih iT 
: at, Ml 
= 02 x 

5 

"ad 

Pe 


Ic ~ COLLECTOR CURRENT - mA 


BASE SATURATION VOLTAGE 
_ VERSUS COLLECTOR CURRENT 


_ 
e 
a 


-_ 
. 
iss) 


= 
> 


iJ 
i) 
-_ 
aad 
oOo 
—d 
w 


I¢ - COLLECTOR CURRENT - mA 


TYPICAL ELECTRICAL CHARACTERISTICS 


DELAY TIME VERSUS BASE-EMITTER 


SWITCHING TIMES VERSUS 
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SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 
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BASE CURRENT 
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SWITCHING TIMES - nsec 
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STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
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STORAGE TIME VERSUS TURN ON 
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FALL TIME VERSUS TURN ON 
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FAIRCHILD TRANSISTOR 2N4137 


CHARGE STORAGE TIME MEASUREMENT CIRCUIT | 


‘A’ 8902 0.1 1KQ 
4 © Vout 
0 ‘ 0.1 5000 . 
| ny 7OV 10% Pulse waveform 
Vin 500Q 912 0— at point ‘A’ 
+10 —————— —4V 
| 0.0023 0.0023 
Pulse Generator i Vout 
Vin Rise Time < 1 nsec 0 i 
Source Impedance = 50 10 10 
PW 2 300 nsec +4(— = | 7 | 
Duty Cycle < 2% ry en | o Sampling Oscilloscope 
11V 10V | Input Impedance = 50 


Rise Time < 1 nsec 


ton — tors MEASUREMENT CIRCUIT 


220Q 0.1 
©) Vout 
‘ 3.3 K 
in@ 0 
| 10 % 
0 10 % 
50Q 50Q 
0.0023 90 % 
90 % | 
Vee = ey toft 
Vin = +15.25V 0.005 Vap= +13.2V 
Vin=-21.9 V 
Pulse Generator ; 
: To Sampling Oscilloscope 
Vin Rise Time < 1 nsec 0.1 Input eee = ou 
Source Impedance = 50 Rise Time < 1 nsec 
PW 2 300 nsec A 4. ~ 
Duty Cycle <2% Vec = 3V 


CIRCUIT FOR MEASUREMENT OF PROPAGATION DELAY 


SS 0+ Voc 


Pulse Generator 
ty < 0.5 nsec 


: 8 STAGES : ee 
Zy = 502 SS Waveforms 1 and 2 Superimposed 

: tart : 

tpd = 5 : 


tpd = Average Propagation per Transistor 
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2N4207 - 2N4208 - 2N4209° 


PNP ULTRA HIGH-SPEED SWITCHES 


DIFFUSED SILICON PLANAR®* II EPITAXIAL TRANSISTORS - 


@ ULTRA-FAST SWITCHING TIME -- tor = 20 ns MAX. 

@ LOW CAPACITY --C... = 3.0 pF MAX. and C;.. = 3.5 pF MAX. 

@ HIGH FREQUENCY -- f; = 850 MHz MIN. 

@ LOW SATURATION VOLTAGE - -Vc:(sat) = 0.18 V MAX. @ Ic = 10 mA 
e@ HIGH BREAKDOWN VOLTAGE --LVcro = 15 V MIN. 


ABSOLUTE MAXIMUM RATINGS {Note 1] 
Maximum Temperatures 
Storage Temperature 


—65°C to +200°C 


Operating Junction Temperature + 200°C Maximum 
Lead Temperature (Soldering, 60 s Time Limit) +300°C Maximum 
Maximum Power Dissipation | 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 0.7 Watt 
| at 25°C Ambient Temperature [Notes 2 and 3] 0.35 Watt 
Maximum Voltages and Current for Each Transistor 
: | 2N4207 2N4208 2N4209 
Vcso _— Collector to Base Voltage — 6.0 Volts — 12 Volts — 15 Volts 
Vceo Collector to Emitter Voltage {Note 4) —6.0Volts —12Volts —15 Volts 
Veco Emitter to Base Voltage —45Volts  -—4.5Volts —4.5 Volts 
le Collector Current 50 mA 50 mA 50 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N4207 2N4208 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX 
Ts Charge Storage Time [Note 6] 12 15 16 20 
bon Turn On Time [Note 6] 11 15 1] 15 
Tots Turn Off Time [Note 6] 11 15 14 20 
Cobo Common Base, Open Circuit Output Capacitance 20 3.0 2.0 3.0 
Cit. Common Base, Open Circuit Input Capacitance 24 3.5 24 3.5 
Nite High Frequency Current Gain (f = 100 MHz) 6.5 11 
hie High Frequency Current Gain (f = 100 MHz) 7 70 8613 

hee DC Current Gain 35 85 15 60 

i DC Pulse Current Gain [Note 5] 50 100 120 30 67 =: 120. 
Nee DC Pulse Current Gain [Note 5] 40 75 30 60 
hee (—55°C) DC Pulse Current Gain {Note 5] 20 50 . 12 40 


Additional Electrical Characteristics on page 2 


NOTES: 


1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3) These ratings give a maximum junction Wee of 200°C and junction to ambient thermal resistance of 500°C/watt (derating factor of 2.3 mW/°C). Junction to case thermal resistance 


of 250°C /watt (derating factor of 4.57 


16 

11 

14 

2.0 

2.4 

85 8 8=— 13 
35 ~—s« 60 
90 —Ss«&67 
40 ~=600 
20 3=— 40 


120 


* Planar is a patented Fairchild process. 


PHYSICAL. DIMENSIONS ~ 
in accordance with pie 
~ JEDEC (TO-18) autine Tea 


NOTES: All dimensions in: inches. 
‘Leads are gold-plated kovar 
Collector internally connected ‘to: case © « 
Package weight is 0.43.gram 


2N4209 | 
. MIN. TYP. MAX. UNITS TEST CONDITIONS 


ns Ic = 10mA Is, = Ie. = 10 mA 
ns Ic = 10mA ls: = 1.0 mA 


ns Ic = 10 mA Is, = Ip, = 1.0 mA | 


pF f= Vos = —5.0V 
pF Ic=0 Ves = —O.5V 
lc = 10mA Vee = —5.0V 
le = 10 mA Vee = —10V 
lc = 1.0mA Vee = —0.5V 
Ic = 10 mA Vee = —0.3V 


lc=50mA Va =—l.0V] 
lc=10mMA 39 Vee = —0.3V | 


4) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 


5) Pulse Conditions: length = 300 ws; duty cycle — 1%. 
6) See switching circuit for exact values of I,, I,, and |... 
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FAIRCHILD TRANSISTORS 2N4207+ 2N4208 + 2N4209 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


| | 2N4207 2N4208 2N4209 
| SYMBOL == CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. — UNITS TEST CONDITIONS 


Vee (sat) Collector Saturation Voltage —.07 —0.13 —.07 —0.13 —.07 —0.15 
Vce (sat)  Puised Collector Saturation Voltage (Note 5] —.08 —0.15 —.08 —0.15 —.08 —0.18 
Vce (sat) Pulsed Collector Saturation Voltage (Note 5) —0.2 —0.5 —0.25 —0.5 —0.25 —0.6 
Vee (sat) Base Saturation Voltage —0.73 —0.8 —0.73 —0.8 —0.73 —0.8 
Vee (Sat) Pulsed Base Saturation Voltage —0.8—0.88 — 0.95 —0.8 —0.88 —0.95 —0.8 —0.88 —0,.95 
Vee (sat) Pulsed Base Saturation Voltage —~1.15 —1.5 —115 -—1.5 —115 —1.5 
Ices Collector Reverse Current 0.020 @10 

Ices Collector Reverse Current 0.048 10 | 
Ices Collector Reverse Current . 0.068 10 
Ices (125°C) Collector Reverse Current | 0.012 5.0 

Ices (125°C) Collector Reverse Current 0.012 5.0 

Ices (125°C) Collector Reverse Current 0.012 5.0 
BVeso Emitter to Base Breakdown Voltage —45 —45 . 

| Vceo (sust) Collector to Emitter Sustaining Voltage [Note 4] —6.0 —15 

BV ces Collector to Emitter Breakdown Voltage —6.0 —15 

BV ceo Collector to Base Breakdown Voltage —6.0 —15 Volts 


TYPICAL ELECTRICAL CHARACTERISTICS 


2N4207 
COLLECTOR CHARACTERISTICS* | COLLECTOR CHARACTERISTICS* bedeees CHARACTERISTICS* 
Fear, -10 -10 
; | Taree | : bis VAR Ge : AA AVA | tase 
: ae = soll : AY AGL Lt 
: oes = : YH 
z. ae Z olf : s 
e ee ie i 
E mm oe : 
: ped : : 
: ee a ee 
Ris ait 2 32 
“4, . : 0 -4.0 -8.0 -12 -16 -20 0 -4.0 -8.0 ~12 -16 -20 
Vee” COLLECTOR-EMITTER VOLTAGE - VOLTS Vee ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Vor - COLLECTOR-EMITTER VOLTAGE - VOLTS 
COLLECTOR wicked COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* 
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Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 
DC PULSE CURRENT GAIN COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT 
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* Single family characteristic on Transistor Curve Tracer. 


Ig - COLLECTOR CURRENT - mA 


Iq ~ COLLECTOR CURRENT - mA 


___ FAIRCHILD TRANSISTORS 2N4207 * 2N4208 * 2N4209 | 


- €OLLECTOR CHARACTERISTICS 
10;-—r-e-H 


cee 
gaan 


Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


COLLECTOR CHARACTERISTICS 
0 


0 
0 -0.1 
Veg > COLLECTOR-EMITTER VOLTAGE - VOLTS 


-0.2 -0.3 


-0.5 


Ie ~ COLLECTOR CURRENT - mA 


S404 4h enn 
lies 
ane 


= 
aaae ee 
if ame See wel 


TYPICAL ELECTRICAL CHARACTERISTICS 
2N4208 © 2N4209 
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TYPICAL ELECTRICAL CHARACTERISTICS 
2N4207 © 2N4208 « 2N4209 
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FAIRCHILD TRANSISTORS 2N4207 * 
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TYPICAL ELECTRICAL CHARACTERISTICS 
2N4207 @ 2N4208 © 2N4209 
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FEATURES 

e HIGH FREQUENCY — f; = 1.3 GHz Min. 

e HIGH hee @ Ic = 10 mA — 100 Min., 180 Typ., 300 Max. 

e LOW Vc:(sat) @ Ic = 10 mA — 50 mV Typ., 150 mV Max. 

e LOW C.1. @ Vcs = 10 V— 2.0 pF Max. 

e LOWC;.. @ Ves = 0.5 V — 4.0 pF Max. 

© GUARANTEED PERFORMANCE AFTER FAST NEUTRON DOSE (10'5 nvt) 


ABSOLUTE MAXIMUM RATINGS 
Maximum Temperatures (Note 1) 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 seconds Time Limit) 


Maximum Voltages (Note 1) 
Vcso Collector to Base Voltage 
Vceo Collector to Emitter Voltage 
Veso Emitter to Base Voltage 


Maximum Power Dissipation (Note 2 and 3) 
Total Dissipation at 
25°C Case Temperature 
25°C Ambient Temperature 
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NPN RADIATION RESISTANT SWITCH 


DIFFUSED SILICON PLANAR®* EPITAXIAL TRANSISTOR 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


Vceo(sust) 


CHARACTERISTICS 


Collector to Emitter Sustaining 
Voltage (Note 4 and 6) 


Collector to Emitter Breakdown Voltage 
Emitter to Base Breakdown Voltage 

DC Pulse Current Gain (Note 4) 

DC Pulse Current Gain (Note 4) 

DC Pulse Current Gain (Note 4) 

DC Pulse Current Gain (Note 4) 

DC Pulse Current Gain (Note 4) 


Pulsed Collector Saturation Voltage 
(Note 4) 


Vee (Sat) Pulsed Base Saturation Voltage (Note 4) 


hire High Frequency Current Gain 
(f = 100 MHz) 


Common Base, Open Circuit 
Output Capacitance 


Common Base, Open Circuit 
Input Capacitance 


leso Collector Cutoff Current 

lcpo (150°C) Collector Cutoff Current 

Ton Turn On Time (see Figure 1) 
Turn Off Time (see Figure 1) 


hee (—95°C) 
Vee (sat) 


Cobo 
Ciro 


T, Charge Storage Time (see Figure 2) 


(See notes on back page) 
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PRE-IRRADIATION 


9-350 


(FORMERLY FT40) 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-46) outline 


.195 
"17g DIA. 


Seating 
Plane ne 


—55°C to +200°C 
+200°C Maximum 
+300°C Maximum 


15 Volts 
10 Volts 
4.5 Volts 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 0.36 gram 


1.3 Watts 
0.25 Watt 


POST-IRRADIATION 


TYP. MAX. UNITS _ TEST CONDITIONS 


lc = 100 mA 
= 10mA 
lc = 10mA 


lc = 10mA 


lc = 10 mA 
le = 10 mA 


* Planar is a patented Fairchild process. 


FAIRCHILD 


EOS RISTWISRISTE 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD TRANSISTOR 2N4251___ 


TYPICAL ELECTRICAL CHARACTERISTICS 


PRE-IRRADIATION POST-IRRADIATION . TYPICAL D.C. PULSE CURRENT 


D.C. PULSE CURRENT GAIN 7 D.C. PULSE CURRENT GAIN GAIN VERSUS FAST-NEUTRON 
VERSUS COLLECTOR CURRENT | VERSUS COLLECTOR CURRENT ~~ FLUX DOSAGE 
200 200 


BERR ame i 


CTO es 
Silinm a 


2s sa ; SN 

: mana : [eb = eo : AS 

- | Ti yY 2 | lk Z 

Zw Sr iz = THETIC cia 
E : ar, STE TTL eee NUE | 
2 eal 2 2 MINI MUM 

- 80 y, ; 

ae MEL) : Zell ee aN 
' y “Li Tiy ft Til; ft fF tt oy fT tly of 
roe ee * e ERC ee 


il 1.0 10 100 1.0 10 100 i9}2 103 1914 i915 


Ie ~ COLLECTOR CURRENT - mA Ie 7 COLLECTOR CURRENT - mA ®- FAST NEUTRON FLUX DOSAGE - nvt 


FIGURE 1 FIGURE 2 


ty 


ton, toff TEST CIRCUIT Tt. - TEST CIRCUIT 


~ ton: Vin = +4.8V, Vag = -1.2V 
toff: Vin = -4.0V, Veg = +4.8V 


4302 


TO SAMPLING SCOPE 
RISE TIME <1.0 ns 
INPUT Z* 100k 


39Q TO SAMPLING SCOPE 
ty< 1.0 ns 


Zin = 100 kQ 


PW > 200 nA 
ty $1.0 ns 
ZIN = 50Q 


PULSE SOURCE 
RISE TIME < 1.0 ns 
PW > 200 ns 

Z= 502 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The.factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings based on maximum junction temperature of 200°C and junction to case thermal resistance of 135°C/watt (derating factor of 7.43 mW/°C) and junction to ambient 
thermal resistance of 700°C/watt (derating factor of 1.43 mW/°C). 


(4) Pulse conditions: length = 300 ws; duty cycle = 1%. 
(5) Post-irradiation characteristics after an integrated fast (>100 KEV) neutron flux of 10'5 nvt (neutrons per cm2). 
(6) This rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
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2N4359 | 
PNP LOW-NOISE, LOW-LEVEL AMPLIFIER 


DIFFUSED SILICON PLANAR* II TRANSISTOR 


e LOW NOISE ..........-.. NF = 4.0 dB (MAX) AT 1.0 kHz 
e HIGH BETA............. hee = 90-500 AT 10 A 

e EXCELLENT BETA LINEARITY . . . FROM 10 uA TO 50 mA 

¢ HIGH BREAKDOWN VOLTAGE . . . LV.¢g = 45 VOLTS (MIN) 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


ap 230 
195544 =r 20g bt 
.178 ee 


030 | 
MAX. 


Seating i, 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


Storage Temperature —65°C to +200°C 


Operating Junction Temperature 200°C 
Lead Temperature (Soldering, 60 Sec. Time Limit) 300°C 
Maximum Power Dissipation — 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 1.2 Watts 
at 25°C Ambient Temperature [Notes 2 and 3] 0.36 Watt 
Maximum Voltages 
Vso Collector to Base Voltage — 45 Volts 
Vceo Collector to Emitter Voltage [Note 4] — 45 Volts 
Vieo Emitter to Base Voltage — —5.0 Volts Nistor | 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted) 
SYMBOL CHARACTERISTIC | MIN. TYP. MAX. UNITS TEST CONDITIONS 
thes DC Current Gain 50 210 500 lo = 10 uA Vee = —5.0V 
hee DC Current Gain 50 260 lc = 100 yA Vee = —5.0V 
hee DC Current Gain 50 310 600 c = 1.0 mA Vee = —5.0V 
hee DC Pulse Current Gain [Note 5] 50 340 lc = 10mA Vce = —5.0V 
hee (0°C) DC Current Gain 35 160 c= 10uA Vee = —5.0V 
Voeo (sust) Collector to Emitter Sustaining Voltage —45 Volts c = 5.0 mA I; = 0 
Hte High Frequency Current Gain (f = 20 MHz) 10 60 10 c = 1.0mA ‘Vee = —5.0V 
NF Wide Band Noise Figure (f = 10 Hz to 10 kHz) 17 5.0 dB lc = 20 nA Vee = —5.0V 
Rs = 10 k&2 Power Bandwidth = 15.7 kHz 
NF Narrow Band Noise Figure (f = 10 kHz) 10 3.0 dB lc = 20 wA Vee = —5.0V © 
Rs = 10 kQ Power Bandwidth = 1.5 kHz 
NF Narrow Band Noise Figure (f = 1.0 kHz) 1.5 4.0 dB I, = 20uA Vop = —5.0V 
: ; R, = 10 k2, Power Bandwidth = 150 Hz 
BV cso Collector to Base Breakdown Voltage —45 Volts Ic = 10uA Ip = 
BV eso Emitter to Base Breakdown Voltage —5.0 Volts lc = 0 le = 100 wA 
IcBo Collector Reverse Current : 0.35 10 nA E=0 Ves = —25V 
lego Emitter Cutoff Current | | 2.0 20 nA lc = 0 Ves = —3.0V 
Gees Open Circuit Output Capacitance (f = 1.0 MHz) 4.0 6.0 pF le = 0 Veg = —5.0V 
Cibo Open Circuit Input Capacitance (f = 1.0 MHz) 14 18 pF lc =0 Vee= —O05V 
lego (85°C) Collector Reverse Current 0.05 2.0 uA L=0 Vos = —25V 
Vee (sat) Pulsed Collector Saturation Voltage [Note 5] —0.13-0.25 Volts lc = 10mA se = 1.0mA 
Vee (sat) Pulsed Base Saturation Voltage [Note 5] — 0.76—0.90 Volts Ic = 10mA ls = 1.0mA 


* Planar is a patented Fairchild process. 
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SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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ce oe ee ea ee ie 


an a tN ee Are ts nt ge Rt et Nf PY 


SYMBOL CHARACTERISTICS MIN. MAX UNITS TEST CONDITIONS 

hie Small Signal Current Gain 50 700 lc = 1.0mA Vor = —5.0V 
hie Input Resistance 1.0 20 kohms Ic = 1.0mA Vee = —5.0V 
Noe Output Conductance 5.0 60 umhos Ic = 1.0mA | Vee = —5.0V 
Hre pd Voltage Feedback. Ratio 10 x10* Ic = 1.0mA Vee = —5.0V 


TYPICAL ELECTRICAL CHARACTERISTICS 


COMMON EMITTER COMMON EMITTER COMMON EMITTER | 
CHARACTERISTICS VERSUS CHARACTERISTICS VERSUS CHARACTERISTICS VERSUS 
COLLECTOR-EMITTER VOLTAGE COLLECTOR CURRENT AMBIENT TEMPERATURE 


7 : ae ‘ 
: Z came a : 
: : aaey 4 = 
: z ars : 
| = =S 
« * a i Sa = 
g =o eS = 
: z ee Z 
es = ile pe = 
2 2 ——— 2 
= 0. = 0.01 ne sile aal = 
0 -5.0 -10 -15 -20 -25 0.) 0.2 0.5 1.0 2.0 5.0 10 
Vee - COLLECTOR - EMITTER VOLTAGE - VOLTS ic - COLLECTOR CURRENT - mA Tp _ AMBIENT TEMPERATURE - °C 
INPUT AND OUTPUT : COLLECTOR SATURATION | 
CAPACITANCES VERSUS VOLTAGE VERSUS BASE SATURATION VOLTAGE 


REVERSE BIAS VOLTAGE COLLECTOR CURRENT VERSUS COLLECTOR CURRENT 


f = 1.0 MHz | 


CAPACITANCE - pf 


Vpp (SAT) BASE SATURATION VOLTAGE - VOLTS 


Veg (SATI-COLLECTOR SATURATION VOLTAGE - VOLTS 


-8.0 -{2 


4.0 16 


; . 0.1 0.2 05 £0 2.0 . 5.0 . 10 
Veg Vep~ REVERSE BIAS VOLTAGE - VOLTS le- COLLECTOR CURRENT - mA io- COLLECTOR CURRENT - mA 


ne ne i ee ee er RE ree aan 
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_ DC PULSE-CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


Nee -D C PULSE CURRENT GAIN 


_ FAIRCHILD TRANSISTOR 2N4359 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR-BASE DIODE 
REVERSE CURRENT VERSUS 
REVERSE BIAS VOLTAGE 


COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 


logo - COLLECTOR CUTOFF CURRENT - nA 


Ol 0.1 o—~«SO 
Ie - COLLECTOR CURRENT - mA 


CONTOURS OF CONSTANT GAIN 


Tego ~ COLLECTOR BASE REVERSE CURRENT - nA 


100 0 “10 0.30 40 50 25 
Veg - COLLECTOR BASE VOLTAGE - VOLTS 


EQUIVALENT INPUT NOISE 
VOLTAGE VERSUS — 
COLLECTOR CURRENT 


50 75 
- AMBIENT TEMPERATURE. ~ °C 


Ty 


EQUIVALENT INPUT NOISE. 
CURRENT VERSUS 
COLLECTOR CURRENT 


g 


Veg ~ COLLECTOR - EMITTER VOLTAGE - VOLTS 


Ie COLLECTOR CURRENT - mA 


CONTOURS OF CONSTANT 


NARROW BAND NOISE FIGURE 


100 k 


0.5 


EQUIVALENT INPUT NOISE VOLTAGE - pV/VHz 


0.2 


cee pe 
ve EQUIVALENT INPUT NOISE CURRENT - pA! vHz 


ee 


0.001 0.1 
0.01 


Ie ~ COLLECTOR CURRENT - mA 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 


100k 
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7 
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Io ~ COLLECTOR CURRENT - mA 


VERSUS FREQUENCY 


NF - NOISE FIGURE - dB 


NF - NOISE FIGURE - dB 


20k 


Rg ~ SOURCE RESISTANCE - OHMS 


10k 
f - FREQUENCY - Hz 


50k 
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_FAIRCHILD TRANSISTOR 2N4359 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* 


BALE 


<x << 
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0 -5.0 “10-15 -20 -25 -30 -35 -40  -45 0 5.0 -10 -15 -20 -2 -30 -35 -40 -45 ") “5.0 “10-15-20 -25 30-35-40 5 
Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Nee PORECTOR EMV TIER VOR GES VOUS 
COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* 


es 


Ie COLLECTOR CURRENT - mA 
Ie ~ COLLECTOR CURRENT - mA 
Ve ~ COLLECTOR CURRENT - mA 


FAA ANAK 
LULTAIAVATEA 


5 +10 15-20-25) 30-35 40-5 0 5 -10 -5 -20 -2 -30 -35 -40 -4 0 0-10-15 -20) -25 -30) -35) 40-45 
Veg - COLLECTOR-EMITTER VOLTAGE - VOLTS Veg 7 COLLECTOR-EMITTER VOLTAGE - VOLTS . Veg” COLLECTOR- EMITTER VOLTAGE - VOLTS 


t 
wm 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low-duty cycle operations. 
( 


3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C /Watt (derating factor of 6.85 mW/°C); junction to ambient thermal resistance 
of 486°C /Watt (derating factor of 2.06 mW/°C). 


(4) This rating refers to a high-current point where collector to emitter voltage is lowest. 
(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 


* Single family characteristic on Transistor Curve Tracer. 
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2N4872 
PNP RADIATION RESISTANT SWITCH 


DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTOR 


GUARANTEED PERFORMANCE AFTER NEUTRON IRRADIATION OF 3 X 10" nvt(> 10 keV.) 
HIGH FREQUENCY ...... . f-== 800 MHz (MIN.) - AFTER RADIATION 
e ULTRA-FAST SWITCHING. . . . ton = 20 ns (MAX.) @ Ic = 10 mA - AFTER RADIATION 
| - . « « tors = 20 ns (MAX.) @ Ic = 10 mA - AFTER RADIATION 
e LOW SATURATION VOLTAGE . . Vce(sat) = 0.2 V (MAX.) @ Ic = 10 mA - AFTER RADIATION 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-18) outline 


e EXCELLENT BETA..... . + «fee = 15 (MIN.) @ Ic = 10 mA - AFTER RADIATION 
e LOW CAPACITANCE... .. . .C.t. = 3.0 pF (MAX.) - AFTER RADIATION 
Sr og is Natasel Aa Cin. = 3.5 pF (MAX.) - AFTER RADIATION 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Storage Temperature 


— 65°C to +200°C 


Operating Junction Temperature + 200°C 
Lead Temperature (Soldering, 10 seconds time limit) +300°C 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Note 2 and 3) 0.7 Watt 
at 25°C Ambient Temperature (Note 2 and 3) 0.3 Watt 
Maximum Voltages and Currents 
Vso Collector to Base Voltage —12 Volts 
Voces Collector to Emitter Voltage — 12 Volts a ovens tbl 
Vero Collector to Emitter Voltage (Note 4) — 12 Volts oumeises 
Veso Emitter to Base Voltage —4.5 Volts . 
Ic Collector Current 50 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


hte 

Coto 

Ciro 

ton 

tore 

TS 

BV cso 
Vceo(sust) 
BV ces 

BV eso 

Ices 

Ices( 125°C ) 
hee 

hee (-55°C) 
Vce(Sat) 
Vce(sat) 


Vce(sat) 


Vee(sat) 
Vee (sat) 
Vee(sat) 


Notes on page 2 


~ Pulsed Collector Saturation Voltage (Note 5) 


PRE-IRRADIATION 


CHARACTERISTIC 


High Frequency Current Gain (f = 100 MHz) 
Common Base, Open Circuit Output Capacitance 
Common Base, Open Circuit Input Capacitance 
Turn On Time (Note 6) 

Turn Off Time (Note 6) 

Charge Storage Time Constant (Note 6) 


- Collector to Base Breakdown Voltage 


Collector to Emitter Sustaining Voltage (Note 4) 
Collector to Emitter Breakdown Voltage 

Emitter to Base Breakdown Voltage 

Collector Reverse Current 

Collector Reverse Current 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

Collector Saturation Voltage 

Pulsed Collector Saturation Voltage (Note 5) 


5.0 
120 


— 0.08 —0.13 
—0.11 —0.15 
—0.28 —0.5 
Base Saturation Voltage —0.73 —0.8 
Pulsed Base Saturation Voltage (Note 5) 


Pulsed Base Saturation Voltage (Note 5) —115 —1.5 


—0.88 —0.95 


POST-IRRADIATION 
3X10'* nvt(>10 keV) 
MIN. 


—0.88 —0.95 
—1.15 —1.5 
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UNITS . 


Ic = 10 mA 
I; =0 
ic=0 
Ic ~10mA 


Ic ~ 10 mA © 


lc ~10mA 
lc = 0.1 mA 
lc = 3.0 mA 
lc = 0.1 mA 
“Ico = 0. 

Vce = —6.0V 
Vcr = —6.0V 


lc = 10 mA 
Ic = 10 mA 
lc = 1.0 mA 
Ic = 10 mA 
Ic = 50 mA 
lc = 1.0 mA 
Ic =10mA 
Ic = 50 mA 


TEST CONDITIONS 


Ve = —10V 

Ves = —5.0V 

Ves = —0.5V 

Is: ~ 1.0 mA 

Ie: = Ib2 ~ 1.0 mA 
Ip: = Is2 = 10 mA 
Is =0 

Is = 0 

ls = 0 

le = 0.1 mA 

Vee == 0 

Ver — 0 

Vee = —0.3V 

Vee = ~-0.3 V 

Is = 0.1 mA 

Is = 1.0 mA 

Is = 5.0 mA 

ls = 0.1 mA 

Is = 1.0 mA 

Is = 5.0 mA 


*Planar is a patented Fairchild process. 
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SEMICONDUCTOR 


A DIVISION OF FAIRUHILD CAMERA AND INSTRUMENT CORPORATION 


TYPICAL ELECTRICAL CHARACTERISTICS 


Nee - DC PULSE CURRENT GAIN 
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* Single family characteristic on Transistor Curve Tracer. 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings are based on a maximum junction temperature of 200°C and junction to ambient thermal resistance of 586°C/Watt (derating factor of 1.72mW/°C); Junction 
to case thermal resistance of 250°C/Watt (derating factor of 4.0 mW/°C). 


(4) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 
(6) See switching circuit for exact values of Ic, Is:, and Isz. 
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SWITCHING TEMES - ns 


COLLECTOR SATURATION 
VOLTAGE VERSUS 
COLLECTOR CURRENT 
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Ig ~ COLLECTOR CURRENT z mA 


INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 


REVERSE BIAS VOLTAGE - VOLTS 
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TYPICAL ELECTRICAL CHARACTERISTICS 


Vaglsat) - BASE EMITTER SATURATION VOLTAGE - VOLTS 


SWITCHING TIMES - ns 


Vog ~ COLLECTOR VOLTAGE - VOLTS 


PRE-IRRADIATION 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


Ie = COLLECTOR CURRENT -mA 


CONTOURS OF CONSTANT GAIN 


BANDWIDTH PRODUCT (f;) 
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SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 


Tq - AMBIENT TEMPERATURE - °C 


— 9-354 


MT TL ed 


legs ~ COLLECTOR REVERSE CURRENT - nA 


Vg (0) — REVERSE BASE-EMITTER VOLTAGE — VOLTS 


Vo,lsat) - PULSED COLLECTOR SATURATION VOLTAGE - VOLT 


COLLECTOR REVERSE CURRENT 
VERSUS: AMBIENT TEMPERATURE | 
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08 7 a 
7 ae eee 
We ee 
RRS ee ee ROY Fee 
el aoa DE ee St 
‘i el a ee 
es ee 
Haas ee Pee I DE ee 
(Good PS ae ee 
sit ea aie | 
re) 50 ab) 100 13 150 


Ty ~ AMBIENT TEMPERATURE - °C 


PULSED COLLECTOR 
SATURATION VOLTAGE VERSUS — 
FAST NEUTRON DOSAGE 

a 
Gee tees este len dling 
elie aes ame 


ic* 50 mA, 4 5.0 mA," 


| fig = 10m, oe Lees 
0.1 EEE OR A Ce EE 


ao ee 


al? 193 19/4 
 - FAST NEUTRON DOSAGE - nvt (>10keV) 


DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 
"BASE EMITTER VOLTAGE 


1g) — TURN ON BASE CURRENT — mA 


1g, ~ TURN ON BASE CURRENT — mA 


1g, ~ TURN-ON BASE CURRENT - mA 


Ig, ~ TURN-ON BASE CURRENT - mA 


tu ~ PROPAGATION DELAY - ns 


RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 


2 eS cle 

Ft Tt / 
7 BERS a 
= maelilll 4 
: ST i 
ve Pt td 

oe | a 
»—_|_C CHT a 
eS CE 
1.0 2.0 5.0 10 20 50 


STORAGE TIME VERSUS 
TURN-ON: AND TURN-OFF 
BASE CURRENTS 


Iga ~ TURN-OFF BASE CURRENT - mA 


FALL TIME VERSUS 
TURN-ON AND TURN-OFF 
BASE CURRENTS 


eee ea ee al 
vere A ee 
Sezer eee 


5.0 


i 
= 
IN 


0 10 20 30 40 5.0 
Iga ~ TURN-OFF BASE CURRENT - mA 


PROPAGATION DELAY TIME 
VERSUS 
COLLECTOR SUPPLY VOLTAGE | 


2.0 4.0 > 6.0 


Voc ~ COLLECTOR VOLTAGE - VOLTS 


TYPICAL ELECTRICAL CHARACTERISTICS 


Ig) ~ TURN-ON BASE CURRENT - mA 


PRE-IRRADIATION 


STORAGE TIME VERSUS 
TURN-ON AND TURN-OFF 
BASE CURRENTS 


Iga ~ TURN-OFF BASE CURRENT - mA" 


TURN ON AND TURN OFF 
TEST CIRCUIT 


Ves Veco = -1-5V | 
22k 130 
TO SAMPLING SCOPE 
O.1pF Zin 2 100ke 
VIN ty<1.0ns 
P. W. = 240ns 5k : 
Zin = 50 512 
t, 1.0ns 
T Tor 
Veg= GROUND Vep = -8.0V 
Vin = -5.8V VIN = +9.8V 
Ic ~10mA, Igy ~1.0mA, Ipo~1.0mA 
FALL TIME VERSUS 
TURN-ON AND TURN-OFF 
BASE CURRENTS 
< 
Ee 
Z 
@ 
ac 
= 
o 
“a 
< 
P=) 
& 
=z 
ae 
= 
a 


2.0 4.0 6.0 8.0 10 
1g ~ TURN-OFF BASE CURRENT - mA 
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STORAGE TIME VERSUS 
TURN-ON AND TURN-OFF 
BASE CURRENTS 


1g] 7 TURN-ON BASE CURRENT - mA 


Ip27 TURN-OFF BASE CURRENT - mA 


FALL TIME VERSUS 
TURN-ON AND TURN-OFF 
BASE CURRENTS 


ig, ~ TURN-ON BASE CURRENT - mA 


Igo - TURN-OFF BASE CURRENT - mA 


CHARGE STORAGE | 
TIME TEST CIRCUIT 


Vap =-10V Vcg = -3.0V 


TO SAMPLING SCOPE 
Zin 2 100ka 
ty <1.0ns 


Vin = +9.0V 
P.W. = 240ns 
Zin = 50 2 

ty $1.0ns 


Ic ~10mA, Ig] ~10mA, ipa ~-10mA 


FIVE STAGE RING OSCILLATOR 
FOR MEASUREMENT 
OF PROPAGATION DELAY 


OUTPUT 


+N TRANsisToRs—-_—»| 


1 
‘pd= DNfose 


2N4873 © 
RADIATION RESISTANT HIGH-SPEED NPN SATURATED SWITCH 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


GUARANTEED PERFORMANCE AFTER FAST NEUTRON DOSAGE (3 x 10" nvt >10 keV) use 

FAST SWITCHING — 13 ns MAX. 7, @ 10 mA Be Sarnia lite 
HIGH he; — 19 MIN. @ 10 mA, 1.0 V (110 MIN. PREIRRADIATION) JEDEC (T0-18) outline 
HIGH f; —600 MHz MIN. @ 10 mA ( 
LOW Vc_ (sat) — 0.3 V MAX. @ 10 mA 
e 15 VOLT MIN. LVceo 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 3 | 
Storage Temperature —65°C to +200°C 


Operating Junction Temperature +200°C 

Lead Temperature (Soldering, 60 seconds time Jimit) +300°C 
Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature [Note 2 and 3] | . - 1.2 Watts 

at 100°C Case Temperature [Note 2 and 3] 0.68 Watt 
at 25°C Ambient Temperature [Note 2 and 3] | 0.36 Watt Sa tarda 

Maximum Voltages and Currents caectr eral conocido abe 

Vcso Collector to Base Voltage | 40 Volts | 

Ves Collector to Emitter Voltage 40 Volts 

Veco Collector to Emitter Voltage [Note 4] 15 Volts 

VeBo Emitter to Base Voltage 4.5 Volts 

lc —- DC Collector Current 200 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


| POST-IRRADIATION 
SYMBOL CHARACTERISTIC PRE-IRRADIATION $$(3x 10" nvt >10 keV) UNITS TEST CONDITIONS 
MIN. TYP. MAX. -MIN. TYP. > MAX. . 
Vee (sust) Collector to Emitter Sustaining Voltage 15 16 15 22 Volts Ic=10mA 1,=0 
[Note 4 and 5] : 
BV ces Collector to Emitter Breakdown Voltage 40 48 . 40 45 Volts Ilc=10yA Vee = 0 
BV ceo Collector to Base Breakdown Voltage 40 40. Volts Ic=10uA L=0 
BVe20 Emitter to Base Breakdown Voltage 4.5 6.0 45 6.0 Volts lze=10yA Ic =0 
hee DC Pulse Current Gain [Note 5] 110 120 150 19 21 | lc =10mMA Vee = 1.0V 
hee DC Pulse Current Gain [Note 5] 70 80 15 17 le = 100 mA Vee = 1.0V 
hee (— 55°C) DC Pulse Current Gain [Note 5] 35 6.0 lc=10mA Veo = 1.0V 
hte High Frequency Current Gain 7.0 9.4 6.0 8.0 lc =10mA Vee = 10V 
(f = 100 MHz) , | 


*Planar is a patented Fairchild process, 
Additional Electrical Characteristics on page 2. 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual Sngeondictar device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/watt (derating factor of 6.85 mW/°C), junction to sapeent thermal 
resistance of 486°C /watt (derating factor of 2.06 mW/°C). 


(4) Ratings refer to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 ws; duty cycle <2%. 
(6) See switching circuits for exact value of I,, I,,, and I... 
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Nee ~ DC PULSE CURRENT GAIN 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


Vee (sat) 
Vce (sat) 
Vee (Sat) 
Vee (Sat) 


Ices 
GBs 
a5 


Ton 


tors 


Ices (125°C) 


PRE-IRRADIATION 
DC PULSE CURRENT GAIN 
me VERSUS COLLECTOR CURRENT 


Ie ~ COLLECTOR CURRENT - mA 


CHARACTERISTIC 


Pulsed Collector Saturation Voltage 
[Note 5] 


Pulsed Collector Saturation Voltage 
[Note 5] 


Pulsed Base Saturation Voltage 
[Note 5] 


Pulsed Base Saturation Voltage 
[Note 5] 


Collector Reverse Current 


Common-Base, Open Circuit Output 
Capacitance 


Charge Storage Time Constant 
[Note 6] 


Turn On Time [Note 6] 
Turn Off Time [Note 6] 


Collector Cutoff Current 


PRE-IRRADIATION 
MIN. . MAX. 


0.72 
0.74 


TYP 
0.15 


0.13 
0.80 


0.85 


0.01 


6.0 


9.0 
13 


0.20 
0.18 
0.87 

1.0 
0.40 


4.0 
13 


12 
18 


50 


POST-IRRADIATION 


i x 10'* nvt >10 keV) 

MIN. TYP. MAX. UNITS 
0.20 0.30 Volts 
0.17 0.28 Volts 
0.72 0.81 £0.87 Volts 
0.74 0.85 1.0 Volts 

0.01 0.40 wA 

4.0 pF 

6.0 13 ns 

10 13 ns 

12 18 ns 

uA 


TYPICAL ELECTRICAL CHARACTERISTICS 


Ta" 25°C 
Vee = 5.0v 


COLLECTOR SATURATION VOLTAGE 


Veg (sat) - COLLECTOR SATURATION VOLTAGE - VOLTS © 


ms ; 
| oH A 


Ip 7 1.0mA 


~ VERSUS FAST NEUTRON DOSAGE 


~ FAST NEUTRON DOSAGE - nvt (> 10 keV) 


u 
So 


Veg (sat) - COLLECTOR SATURATION VOLTAGE - VOLTS 


POST-IRRADIATION 
(3 x 10'* nvt >10 keV) 
DC PULSE CURRENT GAIN 
VS. COLLECTOR CURRENT 


Ie ~ COLLECTOR CURRENT - mA 


Lis" | 


Sea 


i 10 


Ic ~ COLLECTOR CURRENT - mA | 


Nee ~ DC PULSE CURRENT GAIN 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


CC 


pecteeree of 


~ 9-357 


DC PULSE CURRENT GAIN VERSUS 
FAST NEUTRON DOSAGE © 


AE ee olge 2] 

ee 
ie es 
ihe eae 
Bec ee ee ee 


4 


#-FAST NEUTRON DOSAGE - nvt (>10keV) 


_ 
a 


om 
~ 


Vpg (sat) - BASE SATURATION VOLTAGE - VOLTS 


i] 
o— 
Lae 
o 


TEST CONDITIONS 


lo =10mA 1, = 1.0 mA 
lc=10mA 1l,=3.3mA 
lc=10mA I[,=1.0mA 
lc=10mA lp =3.3mA 
Vee = 20V Vee = 0 
Vee = 5.0V le _ 0 
Ic = Is, ~ 10 ma, In. —10 mA 
lc~ 10mA a —~ 3.3mA 
lc = 10mA a —~ 3.3mA 
lee ~~ —3.3 mA 
Vee = 20V le = 0 


COLLECTOR TO EMITTER VOLTAGE - VOLTS 


COLLECTOR TO EMITTER VOLTAGE 
_, VERSUS FAST NEUTRON DOSAGE 


Etna tieee 
an ec EL) 
re ei eel 
PRRs 
Bieri 


iia 


iia Beielee 


0 
10}? 10 1014 19} 
$- FAST NEUTRON DOSAGE ~ nvt (>10keV) 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


TICE ICAL 
NEBL SA 


Ic - COLLECTOR CURRENT - mA 


FAIRCHILD TRANSISTOR 2N4873 | | 


TYPICAL ELECTRICAL CHARACTERISTICS 


SWITCHING TIMES - ns 


Sas 

a or 

tae 
oN eee 
es. = ies 
ANE ; 
JNA y 
——ss— Saas 
oo tt 
; ea a 
aos aN 
Pee se a 

aed NY 

10 2.0 5.0 50 100 300 


Igo ~ TURN OFF BASE CURRENT - mA 


Igo - TURN OFF BASE CURRENT - mA 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


Ie - COLLECTOR CURRENT - mA 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


icstoma | | | | | | J 


weet LT tT 
aC ae a 
ee a 
i eS Do 
EHP 
ae 


a GAY 
SHEE 
Ciba 


PAE INENG eS 
PTA TINGE TT 


0 6.0 8.0 
TURN ON BASE CURRENT - mA 


So 
> 


‘pi - 


SWITCHING TIMES - ns 


- COLLECTOR CUTOFF CURRENT - nA 


IcBo 


Igo - TURN OFF BASE CURRENT - mA 


"Igo - TURN OFF BASE CURRENT - mA 


-10 


SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 


T, ~ AMBIENT TEMPERATURE - °C 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


TTT 
AT 
AT 


(ap 4040 
AA IT | 
Eades 
i A o_| 

Be hth 
Plessis cafe (esas Gps 
2.0 ~4.0 6.0 8.0 10 12 
Ig] - TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 


AND TURN OFF BASE CURRENTS 


WES E 


aN 


COLLECTOR CUTOFF CURRENT 
VERSUS REVERSE BIAS VOLTAGE 
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Veg ~ COLLECTOR 10 BASE VOLTAGE - VOLTS 
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Vee(o) ~ BASE-EMITTER OFF VOLTAGE - VOLTS 


Igo - TURN OFF BASE CURRENT - mA 


F AND TURN OFF BASE CURRENTS 


Iga ~ TURN OFF BASE CURRENT - mA 
o or 
See eESEae 
Seen eee se 


50 


DELAY TIME VERSUS BASE-EMITTER 
OFF VOLTAGE AND TURN ON 
BASE CURRENT 


Ig, ~ TURN ON BASE CURRENT - mA 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


oe] TT NT KEIN 
PTT TIN INT N 


Ig, ~ TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 


Teal ALYY 
a Ae 48 
eZ 


1g) ~ TURN ON BASE CURRENT - mA 


COLLECTOR CUTOFF CURRENT 


VERSUS AMBIENT TEMPERATURE ~ 


Ey ee et Sd 
Vep * 20V 

cane a es Oe es Da 
feed al eke Peeled 
See et 7c 
ee a ca ee a et 
fa es ae a, 
fed allies eee Sled 
Sess SP ee i ed 
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Ty, - AMBIENT TEMPERATURE - °C 


Ip, - TURN ON BASE CURRENT - mA 


CAPACITANCE - pF 


to - AVERAGE PROPAGATION DELAY/TRANSISTOR - ns 


RISE TIME VERSUS TURN ON BASE 
CURRENT AND COLLECTOR CURRENT 


50 [Se] SE 1 RY RI Ta Fy OR Ta FB 
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Ic - COLLECTOR CURRENT - mA 


EMITTER TRANSITION AND OUTPUT 
CAPACITANCES VERSUS REVERSE 
BIAS VOLTAGE 


nt 0.5 1.0 5.0 10. 
REVERSE BIAS VOLTAGE - VOLTS 


AVERAGE PROPAGATION 
DELAY PER TRANSISTOR 
VERSUS COLLECTOR VOLTAGE 


Nitti tty 
Eas 
ONT Lt | et 
Nerf] | | 
Eo RRRESERE 


AVERAGED OVER TEN STAGES 
SEE PROPAGATION DELAY CIRCUIT 


0 2.0 4.0 6.0 8.0 10 
Voc ~ SUPPLY VOLTAGE - VOLTS 


| FAIRCHILD TRANSISTOR 2N4873_ 0 | 


CHARGE STORAGE TIME MEASUREMENT CIRCUIT 


+ 
| | 9 D Vout 
|  0.1KF } 5909 
in aay +6 10% Pulse waveform 


5002 919 | ne at point ‘A’ 
| 0:0023 HE | - | . 
Pulse Generator 0.0023 uF —- Vout 
Vin Rise Time <1 ns «669 . ® f 
Source Impedance = 50Q | 10uF 10uF - 
PW 2 300 ns +4(—= —)j+ 2 : | rad cated 
Duty Cycle <2% +4 A To Sampling Oscilloscope 
| l1V 10V Input Impedance = 50Q 


Rise Time < 1 ns 


ton —— tors MEASUREMENT CIRCUIT 


220Q 0.1uF 
) Vout 


10 % 
502 


90 % 


0.0023 | 0.0023 | 
pF uF 


0.005 uF] 0.005mF 


Veg=-3V t ft . 
Vin = +15.25V ViR= +12.0V 
Vin = -20.9V 


Pulse Generator 
Vin Rise Time <1 ns 


To Sampling Oscilloscope 


0.1uF : 
Source Impedance = 50Q a eae 502 
PW 2 300 ns Li se time = 
Duty Cycle <2% Vcc = 3V 


maaan O+Vec 
510 
oe 
Pulse Generator ba 
tr < 0.5 ns | as 
Zo = 502 8 STAGES 


_ Waveforms 1 and 2 Superimposed 
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2N4960 - 2N4961 - 2N4962 - 2N4963 
NPN GENERAL PURPOSE AMPLIFIERS AND SWITCHES 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


e LVceo ——- 80 VOLTS MIN. 7 

° hr —-- 12 SPECIFICATIONS FROM 100 A TO 500 mA; si dnctncerh oui a PHYSICAL DIMENSIONS 
-55°C TO +125°C JEDEC (TO-18) outline JEDEC (TO-39) outline 

© Vetiat) -— 0.5 V MAX. AT 500 mA; 0.18 V MAX. AT 150mA he 28001, 335 on, —e| 

° f --250 MHz MIN. AT 50mA 178 


.030 
MAX. 


Seatin 
Plane } 


Seating 


Plane - 


ABSOLUTE MAXIMUM RATINGS (Note 1) bp aan 
oon (] J It 


Maximum Temperatures 


Storage Temperature 
Operating Junction Temperature 


—65°C to +200°C 
+200°C 


Maximum Power Dissipation (Note 2 & 3) 2N4960 2N4961 2N4962 2N4963 


Total Dissipation at Case Temperature, 25°C 3.5 3.5 1.5 1.5 Watts 
at Ambient Temperature, 25°C 0.8 0.8 0.5 0.5 Watts 
Maximum Voltages 
Vcso Collector to Base Voltage 60 80 60 80 Volts 040 
Vceo Collector to Emitter Voltage (Note 4) 60 80 60 80 ~—s-— Volts nes: Las srs gud clot nar NOTES: Alldimensions minches 
Veso Emitter to Base Voltage | 6.5 6.5 6.5 6.5 Volts Package weight #043 gram Lead No, 3snternaly connected to case 


SYMBOL 


hre 
hre 
hee 
hre 
hre (—55°C) 
hre 


‘hee (125°C) 
hee (—55°C) 


hre 

here (125°C) 
hre 

hre 

hte 

Vce(sat) 
Vce(sat) 


Vce(sat) (125°C) 


Vce(sat) 
Vce(sat) 
Vee(sat) 


Vse(sat)(—55°C) 


Vee(sat) 


Vee(sat)(125°C) 


Ver(sat) 
Vee(sat) 
Vee(on) 


CHARACTERISTICS 


DC Current Gain 

DC Current Gain 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

High Frequency Current Gain (f= 100MHz) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Pulsed Base Emitter On Voltage (Note 5) 


(See notes on page 4) 
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2N4962 - 2N4963 


UNITS 


2N4960 - 2N4961 


TEST CONDITIONS 


Ic= 100uA 
Ic=1.0 mA 


‘Ico=10 mA 


Ic==50 mA 


‘Ic=150 mA 


Ic 150 mA 
Ic= 150 mA 
Ic= 150 mA 
ic=150 mA 
Ic=2150 mA 
Ic=300 mA 
Ic==500 mA 
Iic=50 mA 

Ic=10 mA 

Ic=150 mA 
Ic 150 mA 
Ic=300 mA 
Ic=500 mA 
Ic=10 mA 

ic=150 mA 
ic== 150 mA 
Ic 150 mA 
ic=:300 mA 
ic==500 mA 
ic= 150 mA 


Vce=10V 
Vce=10V 
Vce=10V 
Vce=10V 
Vce=1.0V 
Vce=1.0 ¥ 
VceE= 1.0 V 
Vce=10V 
Vce=10V 
Vce=10 V 
Vce=10V 
Vce=10V 
Vce=10V 
Ie=- 1.0 mA 
le=15 mA 
le 15 mA 
Is==-30 mA 
Is=50 mA 
Is==1.0 mA 
is=15 mA 


_ip=15 mA 


is== 15 mA 
Is=30 mA 
Is==50 mA 
Vce=10V 


*Planar is a patented Fairchild process. 
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SEMICONDUCTO 
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ELECTRICAL CHARACTERISTICS (25° Free Air Temperature unless otherwise noted) 


Ic - COLLECTOR CURRENT - mA 


CHARACTERISTIC 


2N4960 © 2N4962 


; SYMBOL MIN. TYP. MAX. MIN TYP. 

Vceo(sust) Collector to Emitter Sustaining Voltage (Note 4 & 5) 60 80 

BVces Collector to Emitter Breakdown Voltage | 60 80 

BVcso Collector to Base Breakdown Voltage 60 80 

BVEBO Emitter to Base Breakdown Voltage 6.5 6.5 

Ico | Collector Cutoff Current 1.0 10 1.0 
Icpo(125°C) Collector Cutoff Current 1.0 10 1.0 
IEBO Emitter Cutoff Current 1.0 10 1.0 
Ceb Collector to Base Capacitance (f=: 1.0 MHz) 11 15 1] 
Ceb Emitter to Base Capacitance (f= 1.0 MHz) 50 75 50 
ton Turn On Time (Note 6, Fig. 1) 70 150 70 
toff Turn Off Time (Note 6, Fig. 1) 700 1000 700 
ton Turn On Time (Note 6, Fig. 1) 80 80 
toff Turn Off Time (Note 6, Fig. 1) 600 600 
ton Turn On Time (Note 6, Fig. 1) 100 100 
toft Turn Off Time (Note 6, Fig. 1) 560 


0 
0 . 
Vcg- COLLECTOR TO EMITTER VOLTAGE - VOLTS 


ACTIVE REGION 


ACTIVE REGION 


40 


500 


2N4961 ¢ 2N4963 
MAX. 


10 
10 
10 
15 
75 
150 
1000 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS 
2N4961 - 2N4963 


2N4960 - 2N4962 


Ic - COLLECTOR CURRENT - mA 


80 


SATURATION REGION 


\ 
iB 


0.6 0.8 


Veg ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS 


SATURATION REGION 
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ACTIVE REGION 
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ACTIVE REGION 


Ic~COLLECTOR CURRENT-mA 


100 
Veg-COLLECTOR TO EMITTER VOLTAGE-VOLTS 


Ty? 125°C AK 6 7 
—-§ on] 

. wll 
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Vce- COLLECTOR TO EMITTER VOLTAGE- VOLTS 


ACTIVE REGION 


Voce ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS 


- SATURATION REGION 


Ta?-55°C & Wh 
YY 


x = 400 
1 4 
= _ ‘ 
fs an / 
fe & 300 
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7 : g 
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We f 200 
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| ee | 
3 oz 8 
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Vcgp~COLLECTOR TO EMITTER VOLTAGE -VOLTS Veg - COLLECTOR TO EMITTER VOLTAGE - VOLTS 


Veg COLLECTOR TO EMITTER VOLTAGE-VOLTS 


ACTIVE REGION 
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FAIRCHILD TRANSISTORS 2N4960 - 2N4961 - 2N4962 - 2N4963 


UNIT 


Volts 
Volts 
Volts 
Voits 
nA 
LA 
nA 
pF 
pF 
ns 
ns 


ns 
ns 


As 
ns 


I¢- COLLECTOR CURRENT - mA 


TEST CONDITIONS 


Ic=10 mA 
Ic=10 wA 
ic=10 wA 
Iic=0 

le=0 

le=0 
Ic=0 
le=0 
Ic=0 
Ic—150 mA 
Ic—150 mA 


Ic=v300 mA 
1c-v300 mA 


ic-z500 mA 
Ic—=z500 mA 


In==0 

Is==0 

le=0 

le=10 wA 
Vcs= 50 V 
Vcs= 50 V 
Vep= 4.0 V 
Vcs=10V 
Ves= 0.5 V 
Ip:v15 mA 


Is:v15 mA 
Ip2—-15 mA 
1si-230 mA 
Isicv30 mA 
Ip2—~-—-30 mA 
tn:-250 mA 


18:50 mA 
Is2—z—50 mA 
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Veg ~ COLLECTOR TO EMITTER VOLTAGE ~VOLTS 


TYPICAL BASE 
CHARACTERISTICS 
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DC PULSE CURRENT GAIN 
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-EMITTER CUTOFF CURRENT 
VERSUS —— TEMPERATURE 
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FAIRCHILD TRANSISTORS 2N4960 + 2N4961 + 2N4962 - 2N4963° 
TYPICAL ELECTRICAL CHARACTERISTICS 


TYPICAL BASE 
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Ic-COLLECTOR CURRENT-mA 
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CONTOUR OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f;) 
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COLLECTOR-BASE AND EMITTER- 
BASE CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


CAPACITANCE - pF 
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NOISE FIGURE VERSUS 
COLLECTOR CURRENT 
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TYPICAL ELECTRICAL CHARACTERISTICS 


SWITCHING TIMES VERSUS SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE , COLLECTOR CURRENT 
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Ta- AMBIENT TEMPERATURE ~°C Ic - COLLECTOR CURRENT - mA 
x 
tonto TEST CIRCUIT 
-4V +50V 
10kQ = R) 
To Sampling Scope 
1.5ps Rise TimeS<1.0ns 
10V TL InputZ~100kQ 
OV 
0.1yF R 
Pulse Source 500 h 
Rise Time<5.0ns 
Fall Time <10ns _— — 
Te Rp Ri 
150mA 3140 3302 
300mA 1572 167 2 
500mA 942 100 


NOTES: 


1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 50°C/Watt (derating factor of 20 mW/°C) for the 2N4960 and 
2N4961;117°C/Watt (derating factor of 8.6 mW/°C) for the 2N4962 and 2N4963 . Junction to ambient thermal resistance of 219°C/Watt (derating factor of 4.6 mW/°C) for 
the 2N4960 and 2N4961 350°C/Watt derating factor of 2.9 mW/°C) for the 2N4962 and 2N4963 . 

‘4. Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

‘15. Pulse Conditions: length = 300 wS; duty cycle = 1%. 
6. See switching circuit for exact values of Ic, Ibi, and Ip2. 


SEMICONDUCTOR 


. _ A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


9-363 


SE5020 - SE5021 - SE5022 - SE5023 - SE5024 
NPN RF-AGC AMPLIFIERS 


DIFFUSED SILICON PLANAR“ TRANSISTORS 


GENERAL DESCRIPTION - TheSE5020, SE5021, SE5022, SE5023, andSE5024 are RF transistors 
_ with gain, bandwidth, noise characteristics, and package suitable for high-performance, high- 


stability TV applications. 
ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature -55°C to+175°C 


Operating Junction Temperature 


Maximum Power Dissipation © 


Total Dissipation at 25°C Case Temperature 


(Note 2) 0.260 Watt 
at 25°C Ambient Temperature (Note 2) 0.175 Watt 

Maximum Voltages . 
VcRo Collector to Base Voltage 20 Volts 
Vero Collector to Emitter Voltage (Note 3) 20 Volts 
VEeBo Emitter to Base Voltage 3.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature untess otherwise noted) 
Characteristic 


SE5020 
SE5021 
SE5020 
SE5021 
 SE5022 
SE5020 


Noise Figure : 
(f = 200 MHz ) 


Power Gain | 
(f = 200 MHz) 


AGC Voltage for 
30 dB Gain Reduction 
(f = 200 MHz) 


NF Noise Figure 
(f = 45 MHz) 


V AGC(30) 


SE5023 
SE5024 
SE5023 
SE5024 
SE5023 
SE5024 


PG Power Gain 
(f = 45 MHz) 


AGC Voltage for 
30 db Gain Reduction 
(f = 45 MHz) 


Reverse Transfer Capacity, SE5020 through 
Common Emitter SE5024 


YAGC(30) 


DC Pulse Current Gain 
(Note 4) 


SE5020 through 
SE5024 


Additional Electrical Characteristics on page 2 


(See notes on back page) 
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175°C Maximum 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (T0-72) 


.195 
le 


.030 
MAX. 


Seating 


Plane } 


4 LEADS | .500 MIN 
0 | 
"016 DIA. 


COLLECTOR 


WK CASE 
.046 .048 
.036 | 028 
NOTES: All dimensions in inches 


Leads are gold-plated kovar 
Package weight is 0.47 gram 


_ Test Conditions 


1.4 V 
75 Q (Note 5) 


Neutralized Performance 


Rg 75 2 (Note 5) 


Vaacc 2.75 V | 
Rg 50 2 (Note 6) 


Unneutralized Performance 


Rg = 50 & (Note 6) 


1-0, Vogp=10v, f£=1.0MHz 
(Emitter and can guarded) 


Ip = 4:0 mA, Vog= 5.0 V 


*Planar is a patented Fairchild process. 
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SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


mmho 


- INPUT ADMITTANCE - 


- mmho 


- INPUT ADMITTANCE 


Characteristic 


Collector Cutoff Current 


Collector to Emitter 
Sustaining Voltage 
(Notes 3 and 4) 


Collector to Base 
Breakdown Voltage 


Emitter to Base 
Breakdown Voltage 


Vor (sat) 
| Ver (sat) 


fe . 


(See notes on back page) 


TYPICAL SMALL SIGNAL ‘“Y’ 


INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT — 
OUTPUT SHORT CIRCUIT 
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INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT — 
OUTPUT SHORT CIRCUIT 


-be 7 COLLECTOR CURRENT - mA 


mmho 


Yre 


e 
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- REVERSE TRANSFER ADMITTANCE - mmho 
t t ' 


Yre 


- REVERSE TRANSFER ADMITTANCE - 


Collector Saturation 
Voltage 


Base Saturation Voltage 


High Frequency Current 
Gain (f = 100 MHz) 


SE5020 through 
SE5024 


SE5020 through 
SE5024 


SE5020 through 
-SE5024 


SE5020 through 
SE5024 


SE5020 through 
SE5024 


SE5020 through 
SE5024 


SE5020 - SE5021 
SE5022 through 
SE5024 


REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT — 
INPUT SHORT CIRCUIT 


mmho 


le 7 Kerreeioe ooubient - mA 
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REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT — 
INPUT SHORT CIRCUIT 


- mmho 


~ FORWARD TRANSFER DMITTANCE 
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- FORWARD TRANSFER ADMITTANCE - 


Ye 


Yte 


’ PARAMETERS COMMON 


FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT — 
OUTPUT SHORT CIRCUIT 


FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT — 
OUTPUT SHORT CIRCUIT 


Test Conditions 


- OUTPUT ADMITTANCE - mmho 


Yoe 


mmho 


Yoo - OUTPUT ADMITTANCE - 


EMITTER 


OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT — 
INPUT SHORT CIRCUIT 
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OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT — 
INPUT SHORT CIRCUIT 


very | TT TT 
(ero Oe Oe 


2.0 


1.5 


Ic - COLLECTOR CURRENT - mA 


COLLECTOR CHARACTERISTICS* 
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PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 
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Veg - COLLECTOR VOLTAGE - VOLTS 


* Single family characteristics on Transistor Curve Tracer. 


mA 


1, - COLLECTOR CURRENT - 


Cc 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


Ee 11~5020~013 
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“Voplsatl 


MAXIMUM DISSIPATION 
VERSUS TEMPERATURE 


Py = MAXIMUM DISSIPATION - mW 
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Ty - AMBIENT - °C 
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mA 


COLLECTOR CURRENT - 


BASE SATURATION VOLTAGE - VOLTS 


Vpgtsat) - 


dB 


NF - NOISE FIGURE - 


pF 


CAPACITANCE - 


FAIRCHILD TRANSISTORS SE5020 - SE5021 - SE5022 ° SE5023 * SE5024 


TYPICAL ELECTRICAL CHARACTERISTICS 
COLLECTOR CHARACTERISTICS* 


| SBE 
CT EE 


BASE CHARACTERISTICS* 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


0.1 0.2 0.5 1.0 5.0 
Ie ~ COLLECTOR re - mA 


NOISE FIGURE VERSUS 
FREQUENCY 


Ic = 2.0mA 


Ys = 20+jOmmhos 


NA 


1.0 10 100 500 
f - FREQUENCY - MHz 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


bh 11-5020-020 


“0.1 0.2 0.5 1.0 2.0 5.0 10 2 50 
REVERSE BIAS VOLTAGE - VOLTS 


FAIRCHILD TRANSISTORS SE5020 « SE5021 + SE5022 » SE5023 * SE5024 


TYPICAL ELECTRICAL CHARACTERISTICS 


POWER GAIN AND NOISE POWER GAIN AND MAXIMUM AVAILABLE GAIN 


FIGURE VERSUS AUTOMATIC —_ NOISE FIGURE VERSUS VERSUS 
GAIN CONTROL VOLTAGE COLLECTOR CURRENT COLLECTOR CURRENT 
5.0 16 5.0 16 40 
rararcetiaure oT [| ae a 
Oe i et Se te SF ere a a ryt. s 
=» | bi7w TP Syeclf{l ft yg (SMe : 
” sof AE eA TTT, eee | a z 
~— Leet tt AWE YS innee\CEn ; " 
see es 3 
2 | Aw, : : i s 
ie ooeoe oo Pee eRe 
= [igi | | | | AIA | Ts & oeea MA 2 2 
eee a) me ae ne AV or ie : 
o CIM TL ITAA NIT oe Caz S 
oN eZ NNT, = 7 . os 
PSE + | 
ar sh ek 6. o er - 4.0 6.0 8.0 The 
Vacc 7 “AUTOMANS GAIN CONTROL ue: - VOLTS I 7 COLLECTOR CURRENT - mA Io - COLLECTOR CURRENT - mA — 
POWER GAIN AND NOISE POWER GAIN AND NOISE FIGURE MAXIMUM AVAILABLE GAIN 
FIGURE VERSUS AUTOMATIC VERSUS VERSUS 
GAIN CONTROL VOLTAGE COLLECTOR CURRENT COLLECTOR CURRENT 
"| £45 MHz (see figure 2) 5 aia Tiara 
Teepe. 
. a DATINT  g 
' ' uy 
: SNe = 8 
es i & é = 
; : . ‘ 3 
2 
Ie ~ COLLECTOR CURRENT - mA a al 
200 MHz AGC, POWER GAIN AND | 45 MHz, AGC, POWER GAIN AND 
NOISE FIGURE TEST JIG NOISE FIGURE TEST JIG 
Vacc Vee =12V 


50 2 
OUTPUT 


Ty : Q3 Toroid 4:1 Ratio 


8T-PRI 2T-SEC wee Nite 11-5020-028 


1): Ferrite Core Indiana Gen. Corp. F-684-Q, 
Tp: 6 Turns #16 Buss Wire ID» 1/4"'L=3/4" — = 11-5020-027 


FIGURE 1 | | FIGURE 2 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired, 


(2) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 583°C/Watt (derating factor of 1.73 mW/°C); junction-to- 
ambient thermal resistance of 850°C/Watt (derating factor of 1.17 mW/°C). 


(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/ 2. 
(4) Pulse Conditions: length = 300 psec; duty cycle = 1%. | 
(5) Test conditions are as shown on Fig. 1 with fixed neutralization. Neutralization is optimum for a typical device with C= 0.37 pF. 


(6) Test conditions are as shown on Fig, 2. This test assures gain variations < 3 dB around a typical 25.5 dB nominal for the unneutralized case. For the neutralized case 
(MAG) typical gains of 40 dB are obtainable with the SE5023 and SE5024 at 45 MHz. 
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- 2N5022 - 2N5023 
PNP HIGH VOLTAGE, HIGH CURRENT SWITCHES 


DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTORS 


e FAST SWITCHING......... - ton = 25 ns (TYP) @ 500 mA 
Lees ce ee « toe == 65 ns (TYP) @ 500 mA PHYSICAL DIMENSIONS — 
¢ LOW SATURATION VOLTAGE . . . Vcc(sat) = 0.7 V (MAX) @ 1.0 A GEDEG 10591 @atine 
e HIGH FREQUENCY ........ fr = 200 MHz (MIN) @ 50 mA 
e HIGH BETA............ fre = 40 — 100 @ 500 mA 


re 40 (MIN) @ 1.0A 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature —65°C to +200°C 


Operating Junction Temperature + 200°C 
Lead Temperature (Soldering, 60 second time limit) + 300°C 
Maximum Power Dissipation (Note 2 and 3) 
Total Dissipation at 25°C Case Temperature 4.0 Watts 
Total Dissipation at 25°C Ambient Temperature 1.0 Watt 
Maximum Voltages and Current 2N5022 2N5023 
Vso Collector to Base Voltage —50 Volts —30 Volts 
Ves Collector to Emitter Voltage —50 Volts _—30 Volts Ceri ee. 
Veto Collector to Emitter Voltage —50 Volts —30 Volts Stan sintaioaliy conncedie ches 
VeBo Emitter to Base Voltage (Note 4) —5.0 Volts —5.0 Volts . aaa ad ks 
1.0 Amp ~10Amp — 


Ic Maximum Collector Current (Note 5) 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N5023 


a | 2N5022 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP.” TEST CONDITIONS 
AG Turn On Time (Note 6) 25 40 25 40 ns ~ Ie ~ 500 mA ls, ~ 50 mA 
tort Turn Off Time (Note 6) 65 90 65 90 ~~ as Ic ~ 500 mA Is: ~ 50 mA 
| | | Inn ~ —50 mA 
hee DC Pulse Current Gain (Note 5) 15 40 | 30 50 Ic = 100 mA Vee = —1.0V 
ire DC Pulse Current Gain (Note 5) 25 45 100 40 60 100 Ic = 500 mA Vce = —1.0V 
hee DC Pulse Current Gain (Note 5) 25 38645 40 60 lc=1000mA Veoe=—5.0V. 
hre(—55°C) DC Pulse Current Gain (Note 5) 10 25 2045 —Ic=500mA = Vee=—1.0V 
Voe(sat) Pulsed Collector Saturation Voltage (Note 5) —0.1 —0.2 —0.09 —0.17 ‘Volts lc = 100 mA Is = 10 mA 
Vce(sat) Pulsed Collector Saturation Voltage (Note 5) —0.24 —0.4 —0.19 —0.35 Volts Ic = 500 mA ls == 50 mA 
Vce(sat) Pulsed Collector Saturation Voltage (Note 5) —0.41 —0.8 —0.3 —0.7 Volts Ic = 1000 mA Is = 100 mA 
hte High Frequency Current Gain (f = 100 MHz) 17 = 2.3 2.0. 2.8 Ic = 50 mA Vee = —10V 
Cop Collector to Base Capacitance 18 25 20 25 pF Ves = —10V lE=0 
Cor . Emitter to Base Capacitance 80 100 80 100 pF Vee = 0.5V Ic=0 
*Planar is a patented Fairchild process. 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual éeraiconauctor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings. give a maximum junction temperature of 200°C and junction to case thermal resistance of 43. 8°C/Watt (derating factor of a mW/°C); junction to ambient 


thermal resistance of 175°C/Watt (derating factor of 5.72 mW/°C). 


(4) This rating refers to a high current point where collector to emitter voltage i is lowest. For 1 more information send for Fairenitd Publication APP-4/2. 


(5) Pulse Conditions: dength = 300 us; duty cycle = 1%. 
(6) See switching circuit for exact values of Ic, Is, and Is2. 
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FAIRCHILD TRANSISTORS 2N5022 - 2N5023 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


\ 
\ 


! _ ——2N5022 2N5023 | 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. — UNITS TEST CONDITIONS 
Vceo(sust) Collector to Emitter Sustaining Voltage (Note 4. and5) —50 | | Volts Ic=10mA In = 0 

BV cso Collector to Base Breakdown Voltage | —50 | Volts Ic=100eA Ie=0 

BVces Collector to Base Breakdown Voltage —50 Volts Ic=100pA Vee=0 
BVsz0 Emitter to Base Breakdown Voltage | 5.0 —5.0 Volts le=100uA Ic=0 
Vee(sat) Pulsed Base Saturation Voltage (Note 5) —0.8 —1.0 —0.8 —10 Volts Ic=100mA I:=10mA 
Vae(Sat) Pulsed Base Saturation Voltage (Note 5) | —0.9 —1.02 —14 —0.9 —1.02 —14 Volts Ic= 500 mA is =50mA 
Vee(sat) Pulsed Base Saturation Voltage (Note 5) —1.2 —1.75 —1.2 —1.75 Volts Ic=1000mA Is =100mA 
lees. Collector Reverse Current } 10 100 nA Vee=—-30V Vee=O0 © 
Ices | Collector Reverse Current 8.0 100 nA Vee=—20V Vee =0 
Ices(100°C) Collector Reverse Current 15 8615 BA Vcee== —30V Vee = 0 
lces(100°C) Collector Reverse Current 10 15) uA Vee —20V Ver = 0 


2N5022 
ar DC PULSE CURRENT GAIN 
COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS VERSUS COLLECTOR CURRENT 
‘BEUAES| “GRA CCI) 
«wei. JU ||. eer ZT . VAGAIIII : 
' | | i WA 7AM Tt | : 
2 -12 ae Ut c : 
é 8 bos it ae z 
be EAT ; 
Z se TT 3 
7, ee Loom T/T |e : 
Hi 40 2 40 aay ee ee eae Por £ 
: | wot iwol | NT | ; 
0 ~-20 ) -60 -80 - 0 -~20 ~40 -60 -60 -10 -20 -§50 -100 -200 ~500 -1000 


Veg - COLLECTOR - EMITTER VOLTAGE - VOLTS Ve - COLLECTOR ~EMITTER VOLTAGE ~ VOLTS Veg — COLLECTOR TO EMITTER VOLTAGE - VOLTS I¢- COLLECTOR CURRENT-mA 


COLLECTOR SATURATION 
VOLTAGE VERSUS 


COLLECTOR CHARACTERISTICS : COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS | COLLECTOR CURRENT 
ce ‘ ae 
= Ww 
— 2 
= psi | 3 
LI aah = z 
‘a Tee 
a arr 
eal al) ce 
YL QA an a z 
BATT er sma e 
IALLt i tetT} JZ ils eee 
Oo -02 -04 -06 -08 -10 0 -02 -04 -06 -08 -12 ~ 10 -20 -50 ~-100 -200 -500 -1000 
Vog ~COLLECTOR-EMITTER VOLTAGE ~-VOLTS _ Veg -COLLECTOR - EMITTER VOLTAGE -VOLTS Veg ~ COLLECTOR ~EMITTER VOLTAGE -VOLTS I¢- COLLECTOR CURRENT- mA 


(9-369 


FAIRCHILD TRANSISTORS 2N5022 + 2N5023 | 7 


TYPICAL ELECTRICAL CHARACTERISTICS 
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* Single family characteristic on Transistor Curve Tracer. 


Ic - COLLECTOR CURRENT-mA 


7 FAIRCHILD TRANSISTORS 2N5022 + 2N5023 3 
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SE5050 * SE5051 
NPN RF AMPLIFIERS 


DIFFUSED SILICON PLANAR TRANSISTORS 


@ LOW FEEDBACK (Cre) -- 0.25-0.50 pF (Guaranteed Min. and Max.) 
@ LOW NOISE FIGURE —- 4 dB (Max.) at 100 MHz — 


PHYSICAL DIMENSIONS 


@ HIGH POWER GAIN -- 20 dB (Min.) at 100 MHz OG aes 
_ DIA 
@ FORWARD AGC eas | u 
030 | 
MAX. |} 
ABSOLUTE MAXIMUM RATINGS (Note 1) | | Seating a 
Maximum Temperatures : . ne Ber vin 
Storage Temperature | —55°C to +175°C was | | | 7 ne 
Operating Junction Temperature 175°C Maximum 16D 
Maximum Power Dissipation | a : eta: joe 
Total Dissipation at 25°C Case Temperature (Note 2) 0.260 Watt \ eet Ao! 
at 25°C Ambient Temperature (Note 2) 0.175 Watt ek ce i =n 
Maximum Voltages ae | ered 
Vso Collector to Base Voltage 20 Volts | ioe oe 7Collector 
Vce0 Collector to Emitter Voltage (Note 3) | 20 Volts ee NE Base iin, 
Veso Emitter to Base Voltage 3.0 Volts ON ee 


NOTES: Ail dimensions in inches 
Leads are goid-plated kovar ; 
Package weight is 0. 47 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) | | 
SYMBOL | CHARACTERISTICS | ; : | ; TEST CONDIT IONS — 


Noise Figure (f = 100 MHz) SE5050 (Notes 5 and 6) 
Noise Figure (f = 100 MHz) SE5051 (Notes 5 and 6) 
Power Gain (f = 100 MHz) (Notes 5 and 6) 
Vascyso} AGC Voltage for 30 db gain reduction (f = 100 MHz) 
Cre Reverse transfer capacity 
Common emitter 
Nee DC Pulse Current Gain (Note 4) 
Veeo (sust) Collector to Emitter sustaining Voltage 
(Notes 3 and 4) 
leso Collector Cutoff Current 
BV cto Collector to Base Breakdown Voltage 
BVeso Emitter to Base Breakdown Voltage 
Vee (sat) Collector Saturation Voltage 
Vee (sat) Base Saturation Voltage : 
hte High Frequency Current Gain (f = 100 MHz) A lc = 4.0. mA Ve = = 10V 


+ Planar is a patented Fairchild process. 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 583°C/Watt (derating factor of 1.73 mW/°C); junction -to-ambient thermal 
resistance of 850°C/Watt (derating factor of 1.17 mW/°C). 7 


(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
(4) Pulse Conditions: length = 300 ywsec; duty cycle = 1%. | 

(5) Test conditions are as shown on Fig. 1 with fixed neutralization. Neutralization is optimum for a typical device with C., = 0.37 pF. 

(6) 502 input is transformed so that the transistor under test sees 75Q. 


FAIRCHILD 


| SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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__ FAIRCHILD TRANSISTORS SE5050*SE5051 
TYPICAL ELECTRICAL CHARACTERISTICS 


| : : | | | | MAXIMUM DISSIPATION 
COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS BASE CHARACTERISTICS VERSUS TEMPERATURE 
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FAIRCHILD TRANSISTORS SE5050 © SE5051_ 


TYPICAL SMALL SIGNAL "'Y’’ PARAMETERS - COMMON EMITTER 
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FORWARD TRANSFER 
ADMITTANCE VERSUS COLLECTOR 
CURRENT — OUTPUT SHORT 
CIRCUIT 
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FAIRCHILD TRANSISTORS SE5050 * SE5051_— 
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TYPICAL ELECTRICAL 
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SE5052 
NPN RF—AGC AMPLIFIER 


DIFFUSED SILICON PLANAR® TRANSISTOR- | 


© OPTIMIZED FOR COMMON-BASE VHF OPERATION 

¢ FORWARD AGC CAPABILITY TO —30 dB PHYSICAL DIMENSIONS 

° LOW NOISE FIGURE . . . 4.0 dB MAX. AT 200 MHz, R, = 502 

¢ HIGH UNNEUTRALIZED GAIN . . . 16 dB MIN. AT 200 MHz, R, = 500 

¢ OFFERS IMPROVED CROSS-MODULATION PERFORMANCE OVER 
COMMON EMITTER CONFIGURATION 


ABSOLUTE MAXIMUM RATINGS (Note 1) Planes 
MAXIMUM TEMPERATURES ; | 
Storage Temperature _ = 55°C to 175°C 
Operating Junction Temperature : +175°C 


MAXIMUM POWER DISSIPATION 
Total dissipation at 
25°C Case Temperature (Note 2) 0.260 Watt : 
25°C Ambient Temperature (Note 2) 0.175 Watt { COLLECTOR 


MAXIMUM VOLTAGES 
Vepo Collector to Base Voltage | 20 Volts 


H i i in inch 
VCEO Collector to Emitter Voltage (Note 3) 20 Volts ids Leads are grld-plated hover 
Package weight is 0.47 gram 


VEBO Emitter to.Base Voltage’ : 3.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL = —sCHARACTERISTICS _ a MIN. TYP. _ UNITS TEST CONDITIONS 


NF. Noise figure, f = 200 MHz, R, = 502 3 Voo=10V 1, =3.0mA 
Common base configuration : | see fig. 1 - | 
PG. = —_—— Power gain, f = 200 MHz, R, = 502 Veg = 10V. Ig = 3.0 mA 
Unneutralized common-base ‘see fig. 1 | 


Iago 30 dB | Collector current required for 30 dB 10. Voc =10V see fig. 1 
gain reduction : 


Collector to emitter capacitance (f = 1.0 MHz) | Voz = 10V 
Base current — | | Veg = 5.0V | 
High frequency current gain (f = 100 MHz) ; Vee = 10V 
Collector to base reverse leakage current Veg = 10V 
Veeo(sus) Collector to emitter sustaining voltage Ic =1.0mA 
BVcgg ~=—S—i‘i«‘ésCSs«CCilectorr' to base breakdown voltage lc = 100 vA 
BV E86 Emitter to base breakdown voltage | Ic =0 I. = 100 HA 
Vee {sat) Collector to emitter saturation voltage | 3. I, = 10mA I, = 5.0 mA 


*Planar is a patented Fairchild process. 


NOTES: 


1) These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 
2) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 583°C/Watt (erating factor of 1.73 
mW/°C); junction-to-ambient thermal resistance of 850°C/Watt (derating factor of 1.17 mW/°C). | 


3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
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| a - FAIRCHILD TRANSISTOR SE5052 


TYPICAL COMMON-BASE “Y” PARAMETERS - T, = 25°C 
Veg = 10V, 1 = 3.0 mA, f = 200 MHz 


SYMBOL | PARAMETER MAGNITUDE 


INPUT ADMITTANCE 50 — j40 mmhos 
OUTPUT SHORT CIRCUIT 


REVERSE TRANSADMITTANCE 210 umhos at 2 —95° 
INPUT SHORT CIRCUIT 


FORWARD TRANSADMITTANCE 70 mmhos at 2. 120° 
OUTPUT SHORT CIRCUIT 


OUTPUT ADMITTANCE 0.2 + 31.45 mmhos 
INPUT SHORT CIRCUIT | 


TYPICAL ELECTRICAL CHARACTERISTICS 


BASE SATURATION VOLTAGE 
COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* VERSUS COLLECTOR CURRENT 
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* Single family characteristic on Transistor Curve Tracer 
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| | FAIRCHILD TRANSISTOR SE5052 | | 


_ COLLECTOR TO EMITTER 
CAPACITANCE VERSUS 
Pree TO EMITTER VOLTAGE 


Cee ~ COLLECTOR TO EMITTER CAPACITANCE — pF 


"Veg -COLLECTOR TO EMITTER VOLTAGE ~V 


DISTRIBUTION OF COLLECTOR* 
TO EMITTER CAPACITANCE 


Coe —COLLECTOR TO EMITTER CAPACITANCE -pF 


PERCENTILE DISTRIBUTION —% 


COLLECTOR CUT OFF CURRENT 
VERSUS AMBIENT TEMPERATURE 
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POWER GAIN AND NOISE 
FIGURE VERSUS 
COLLECTOR CURRENT 


Pg - POWER GAIN —dB 
: ‘ 


I, ~COLLECTOR CURRENT—mA 


NF-NOISE FIGURE—4dB 


Cob —COLLECTOR TO BASE CAPACITANCE —pF 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR TO BASE 
CAPACITANCE VERSUS 
COLLECTOR TO BASE VOLTAGE 
1.0 


Cobh ~COLLECTOR TO BASE CAPACITANCE —pF 


Veg ~ COLLECTOR TO BASE VOLTAGE -V 


DISTRIBUTION OF COLLECTOR® 
TO BASE CAPACITANCE 
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PERCENTILE DISTRIBUTION-% 


MAXIMUM DISSIPATION 
VERSUS TEMPERATURE 


Py = MAXIMUM DISSIPATION - mW 


50 15 100 125 150 175 
T, ~ AMBIENT - °C 


UNDESIRED SIGNAL STRENGTH 
FOR 1.0% CRO 


0 CROSS 
MODULATION VERSUS AUTOMATIC 
GAIN CONTROL (FORWARD) 


Rg =20+ jOmmhos 


= R_=20+ jOmmhos 


Ey --UNDESIRED SIGNAL STRENGTH-mV 


“35 -30 -25 -20 -15 -10 -5 0 
AGC — AUTOMATIC GAIN CONTROL—dB 


* These distributions derived from a random sample of 200 units. 
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INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT — 
OUTPUT SHORT CIRCUIT 


Yip — INPUT ADMITTANCE —mmhos 
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REVERSE TRANSADMITTANCE 
VERSUS COLLECTOR CURRENT — 
INPUT SHORT CIRCUIT 
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FORWARD TRANSADMITTANCE 
VERSUS COLLECTOR CURRENT — 
OUTPUT SHORT CIRCUIT 
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OUTPUT ADMITTANCE 
VERSUS COLLECTOR CURRENT 
INPUT SHORT CIRCUIT 
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| MAXIMUM STABLE GAIN 
VERSUS COLLECTOR CURRENT 
COMMON BASE CONFIGURATION 
30 
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a ah 
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I COLLECTOR CURRENT—mA 


Rollett stability factor ‘k’ is defined as: k= 


COMMON BASE CONFIGURATION 
STABILITY FACTOR - k 


VERSUS COLLECTOR CURRENT 
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MAXIMUM STABLE GAIN 
VERSUS FREQUENCY 
COMMON BASE CONFIGURATION 
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FREQUENCY —MHz 


FIG. 1 200 MHz COMMON BASE POWER GAIN, NOISE FIGURE, 


AUTOMATIC GAIN CONTROL TEST CIRCUIT 
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SEMICONDUCTOR 


' A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


—VEE 


T1—3:1 RATIO NO. 22 BIFILAR ON MICROMETALS TOROID, 


P/N 130-12 


R, = 502, Ry = 2.5 k2 


fay ~ 8:0 MHz 
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500 1000 


e LOW FEEDBACK CAPACITY (Ccs) —0.13 pF TYPICAL, 0.22 pF MAX. 


e HIGH UNNEUTRALIZED POWER GAIN —27 dB MIN. at 45 MHz. 
¢ Vacc GUARANTEED FOR —30 dB and —50 dB at 45 MHz. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 


Maximum Power Dissipation 
Total dissipation at 25°C Case Temperature [Note 2] 
at 25°C Ambient Temperature [Note 2] 


Maximum Voltages 


Veso Collector to Base Voltage 
Veto - Collector to Emitter Voltage [Note 3] 


VeBo - Emitter to Base Voltage 


SE5055 


NPN RF-AGC AMPLIFIER 


DIFFUSED SILICON PLANAR* TRANSISTOR 


—55°C to +175°C 
+ 175°C 


0.260 Watt 
0.175 Watt 


20 Volts 
20 Volts 
3.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS 


Power Gain (f = 45 MHz) 
Noise Figure (f = 45 MHz) 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-72). 


.230 
195 DIA. 
178 DIA. | 2 
.030 
MAX. 
Seating +— 
Plane 


NOTES: All dimensions in inches 
Leads are gold-plated Kovar 
Collector electrically isolated from case 
Package weight is 0.36 gram 


Vee = 2.0 V, See Figure 1 
Vez = 2.0 V, See Figure 1 


Veeo (Sust) 
lcBo 

BVcso 
BVEs0 

Vee (Sat) 
hte 


NOTES: 


AGC Voltage for 30 dB Gain Reduction (f = 45 MHz) 
Collector Current for 30 dB Gain Reduction (f = 45 MHz) 
AGC Voltage for 50 dB Gain Reduction (f = 45 MHz) 
Collector to Base Capacitance (f = 1.0 MHz) 

DC Current Gain 

Collector to Emitter Sustaining Voltage [Note 3] 
Collector Cutoff Current 

Collector to Base Breakdown Voltage 

Emitter to Base Breakdown Voltage 

Collector Saturation Voltage | 

High Frequency Current Gain (f = 100 MHz) — 
Input Resistance, Common Emitter (f = 45 MHz) 
Input Capacitance, Common Emitter (f = 45 MHz) 
Output Resistance, Common Emitter (f = 45 MHz) 
Output Capacitance, Common Emitter (f = 45 MHz) 


Vec = 12 V, See Figure 1 
Vcc = 12 V, See Figure 1 
Vec = 12 V, See Figure 1 
le = 0, Ves = 10V 
lc = 2.0 mA, Vee = 10V 
Ic = 1.0 mA, Is = 0 


lc = 10 mA, ls = 5.0 mA 
lc = 2.0 mA, Vce = 10V 


10V 
10V 
10V 
10V 


lc = 2.0 mA, Vce 
Ic = 2.0 mA, Vee 
lc = 2.0 mA, Vee 
lc = 2.0 mA, Vee 


* Planar is a patented Fairchild process. 


1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


2) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 583°C/Watt (derating factor of 1.73 mW/°C); junction-to-ambient thermal 
resistance of 850°C /Watt (derating factor of 1.17 mW/°C). 


3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
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SEMICONDUCTOR: 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


COLLECTOR CHARACTERISTICS* 
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* Single family characteristic on Transistor Curve Tracer. 


eee ae 


MAXIMUM DISSIPATION 
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COLLECTOR-BASE CAPACITANCE 
DISTRIBUTION OF VERSUS COLLECTOR-BASE 
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FAIRCHILD TRANSISTOR SE5055 


TYPICAL SMALL SIGNAL COMMON EMITTER “Y’” PARAMETERS 


INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT — 
OUTPUT SHORT CIRCUIT 
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OUTPUT SHORT CIRCUIT 


Tc = 2.0mA 
f = 45MHz 
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* These distributions derived from a random sample of 100 units. 
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OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT — 
INPUT SHORT CIRCUIT 
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BNC 
T 
6) OUTPUT 


502 
8-25 


22 


—7 TURNS No.16 BUSS WIRE 


5/8" L X 5/16" 1.0 
Lo—4 TURNS No.16 BUSS WIRE 
V2" Lb X 1/2" 1.0. 


ALL CAPACITIES IN pF. 
ALL RESISTANCE IN 2, 1/2W, 1% TOL. 


ERIE TUNEABLES P/N N300 
ERIE FEEDTHRU P/N 370CB102J 


Rg = 1200 
Ri? 7502 


Ly 


2N5056 - 2N5057 
PNP HIGH SPEED SATURATED SWITCHES 


DIFFUSED SILICON PLANAR‘I EPITAXIAL TRANSISTORS 


e FAST SWITCHING......... t,, = 20 ns (MAX) AT 30 mA : : 
. to4¢ = 35 ns (MAX) AT 30 mA | PHYSICAL DIMENSIONS 
| 7, = 30 ns (MAX) AT 10 mA in accordance with 
e HIGH FREQUENCY ........ f, = 800 MHz (MIN) AT 30 mA | JEDEC oe outline 
e LOW CAPACITANCE. ....... €,, = 4.5 pF (MAX) ATSV | 
e LOW SATURATION VOLTAGE . . . V.,(sat) = 0.19 V (MAX) AT I, = 30 mA 1980) 
| | 030 
ABSOLUTE MAXIMUM RATINGS (Note 1) | er ereai is 
Maximum Temperatures 
Storage Temperature —65°C to +200°C 
Operating Junction Temperature -+-200°C 
Lead Temperature (Soldering, 60 second time limit) +300°C © 
Maximum Power Dissipation (Notes 2 and 3) | | | 
Total Dissipation at 25°C Case Temperature | 1.2 Watts 
at 100°C Case Temperature 0.72 Watt 
at 25°C Ambient Temperature 0.36 Watt 
Maximum Voltages and Current | | 
Voso Collector to Base Voltage | —15 Volts | . Mi 3 
Vero Collector to Emitter Voltage (Note 4) —15 Volts iZ 046 < ae 
Veg0 Emitter to Base Voltage 4.5 Volts nee 028 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Collector internally connected to case 
Package weight is 0.44 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N5056 2N5057 
SYMBOL CHARACTERISTICS _TYP. MAX. | MIN. TYP. MAX. | UNITS TEST CONDITIONS 


Turn On Time (Note 6, Figure 1) Io 30 mA Ig, =~ 3.0 mA 
Turn Off Time (Note 6, Figure 1) - a ic kc =~ 30 mA Ap, =|,. ~ 3.0 mA 
Charge Storage Time (Note 6, Figure 1) 15 30 15 30 Ie ~ 10 mA I,, = 10 mA 
Ing =~ —10 mA 
Veg (sat) Pulsed Collector Saturation Voltage (Note 5) —0.08 —0.13 —0.08 —0.13 l= 10 mA L= 1.0 mA 
Vog(sat) Pulsed Collector Saturation Voltage (Note 5) —0.12 —0.19| —0.12 —0.19 c = 30 mA I, = 3.0 mA 
Voz (sat) Pulsed Collector Saturation Voltage (Note 5) | —0.28 —0.45 —0.28 —0.45 i, = 10 mA 
Vpe(sat) Pulsed Base Saturation Voltage (Note 5) —0.72 —0.82 —0.92|—0.72 —0.82 —0.92 = I, = 1.0 mA 
Vee(sat) Pulsed Base Saturation Voltage (Note 5) —0.80 —0.93 —1.15}—0.80 —0.93 —1.15 c Ip = 3.0 mA 
Voe(sat) Pulsed Base Saturation Voltage —0.95 —1.14 —15)—0.95 —1.14 —1.5 7 ‘1, = 10mA 
High Frequency Current Gain (f = 100 MHz) 6.0 89. 8.0 . Vop = —10V 
Collector to Base Capacitance 
Emitter to Base Capacitance 
Collector Reverse Current 
Iepe(-+125°C) Collector Reverse Current 
Vee (sust) Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) | 
BV e865 Collector to Base Breakdown Voltage 
BV ors Collector to Emitter Breakdown Voltage 
BV e860 Emitter to Base Breakdown Voltage 
hee DC Pulse Current Gain (Note 5) 
hee DC Pulse Current Gain (Note 5) 
hee DC Pulse Current Gain (Note 5) 
hee DC Pulse Current Gain (Note 5) 
he-(—55°C) DC Pulse Current Gain (Note 5) 


Notes on page 4 . : . * Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS 2N5056 ¢ 2N5057 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* COLLECTOR SATURATION VOLTAGE 


I¢- COLLECTOR CURRENT - mA 


_ SATURATION REGION SATURATION REGION SATURATION REGION VERSUS COLLECTOR CURRENT 
wn 71.0 
SE : 
eles = Ze < 3 
per, et g 
ts é g 
op fae ro ac =] 
aT SOA = ; = : = ° 
roma |e ; S = -0.1b-—A ose 
Plana} 6S 2 a 
——2mA— ay © 9 
—romk |B 8 8 ; 
= : | ott 
—_ ee a Ee oa 
Zeon CUT 
et ie | Po 94 
0 ~0.1 -0.2 E ; -0.5 0 “0.1 -0.2 -0.3 -0.4 -0.5 ; 10 62.006 5.00 50° 100 200 
Vg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Vog — COLLECTOR-EMITTER VOLTAGE - VOLTS Veg - COLLECTOR - EMITTER VOLTAGE - VOLTS Ie ~ COLLECTOR CURRENT - mA 
BASE CHARACTERISTICS* BASE CHARACTERISTICS* BASE CHARACTERISTICS* BASE SATURATION VOLTAGE 
SATURATION REGION SATURATION REGION SATURATION REGION VERSUS COLLECTOR CURRENT 
-100 - we -2. 
ae TAT TTT é paid 
47 See : fees 
: ‘ S E 
8 3 7 > ze) 
5: : : : i 
2 2 = _ Eel 
i i pea 
ee E He 
0 “0.4 8 “1.2 1.6 2.0 50 


Vee - BASE EMITTER VOLTAGE - VOLTS Vee ~ BASE EMITTER VOLTAGE - VOLTS Ic ~ COLLECTOR CURRENT - mA 


COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS 
ACTIVE REGION. ACTIVE REGION ACTIVE REGION 

SVN LAL AM 

Kf V VY Vf | 


ij 
oo 
e 
eo 


<- < gy < 
oY ogy Tit 
z. Sl alli 
“Alte : 
i AeA i 
=. 7. ~ =2.0 Fra 
aa 
ae ed 
~20 0 -4.0 -8.0 “12 -16 -20 
Vg ~ COLLECTOR - EMITTER VOLTAGE - VOLTS Veg = COLLECTOR EMITTER VOLTAGE - VOLTS Veg ~ COLLECTOR - EMITTER VOLTAGE - VOLTS. 
*Single family characteristics on Transistor Curve Tracer. 
2N5056 | 2N5057 
DC PULSE CURRENT GAIN CONTOURS OF CONSTANT GAIN DC PULSE CURRENT GAIN | CONTOURS OF CONSTANT GAIN 
VERSUS COLLECTOR CURRENT BANDWIDTH PRODUCT (f;) VERSUS COLLECTOR CURRENT BANDWIDTH PRODUCT (f,) 


“TTT 

os | [tet 6 

Ss” Antin ee. 
= 4 a N i 
: 3 Ci ING & 
ben 3 oO 
: : TT a) 
a io) <4 
= re 5 = —- oa OD a i 

So 7 Be | ; Oo - 
4 é ANE: 
: Peer 
' Oo 
ye © t——-55°C a 
a — : 

Ec Tae | 

; 50) OO 00 
: \ stne ; Ip - COLLECTOR CURRENT - mA 


DELAY TIME VERSUS ON 
BASE CURRENT AND REVERSE 
BASE EMITTER VOLTAGE 


fi f | Vil 
- é Aft 


Ei 
Aa 
| SHAY 


wan 
ae ae ae 4 

evan at fa 
Was BAS aaill 


lei 7 evn ON BASE nee mA 


VpplO) - REVERSE BASE-EMITTER VOLTAGE - VOLTS 
™ 
Q 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE a 


3.0 
= 25\ 
& 2.0 ; 
oO 
# LA 
= 1.54 yw 
Z 1.0 Hf 
- a 
CIA 
ape 


0 os 10 15 20 25 3.0 
‘Igo ~ TURN-OFF BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


acres 
EAE 


Ip} - TURN-ON BASE CURRENT - .mA 


A = 
nV dmea ane 
HAs ane, 
aries acc 


0 0.5 1.0 1.5 2.0 2.5 3.0 
. Iga 7~ TURN-OFF BASE CURRENT - mA 


SWITCHING TIMES 
VERSUS TEMPERATURE 


Mit tt ty 
a 


SWITCHING TIMES - ns 


felis 


ie 
a 
Ea 
A 
Pa 
ee 
= | 


TE 
CT 


Ty ~ AMBIENT TEMPERATURE - °C 


Te a 
Voece-3.0V 4 | 
AGEL, 


FAIRCHILD TRANSISTORS 2N5056 » 2N5057 


TYPICAL ELECTRICAL CHARACTERISTICS 


RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 


So LL Ee 
Cree 
ee a 
g 1.0 para as | 
z 
Babette 4 
= 
: ace 
5, a 
srr 2.0 5.0 6100S 50-100 


'c ~ COLLECTOR CURRENT - mA 


STORAGE TIME VERSUS TURN ON 


AND TURN OFF BASE CURRENTS — 


Ig, ~ TURN-ON BASE CURRENT - mA 


0 4.0 6.0 8.0 
go ~ TURN-OFF BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


<x 
i= 
— 
= 
wx 
[aad 
= 
La] 
B 
<< 
_ & 
a 
So 
£ 
[aq 
Fane 
~~ 2.0 
[ot 
0 8.0 


, ‘ie = ee mA 


SWITCHING TIME TEST CIRCUIT 
FIGURE 1 


V 


ty £1.0ns 
PW = 400 ns 
PPS =150 
Zin = 50Q 


IN 
2kQ 
500 
Pulse Generator 


949 

Vout 
0.1 pF 
t. £1.0ns 


Zjy 2100 k Q 


ton Veg = 0, Vin =-6.85 V 


tore Veg =-9.85V, Vin = +1L.7V 
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10 


To Sampling Scope ~ 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


~ SWITCHING TIME - ns 


“1.02.0 50 810. 2 50 
"Ig > COLLECTOR CURRENT - mA 


100 200 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


By eee 
any. sae ee 


is 
arate nae 


1g, ~ TURN-ON BASE CURRENT - mA 


= 


hs ~ TURN-OFF BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS — 


Ip] ~ TURN-ON BASE CURRENT - mA 


2 
1po - TURN-OFF BASE CURRENT - mA 


~~ SWITCHING TIME TEST CIRCUIT 
FIGURE 2 i. 


2702 
+10V Vout 
| | To Sampling Scope 
VIN t,<1.0ns 
> 
Zin 2100 k Q 

Pulse Generator _ 
t, $1.0ns — 
PW = 400 ns 
PPS = 150 
ZiN =502 


“INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


- pA 


CAPACITANCE 
logs ~ COLLECTOR-EMITTER REVERSE CURRENT 


“REVERSE BIAS VOLTAGE - VOLTS 


FIVE STAGE RING OSCILLATOR 


FOR MEASUREMENT OF 


PROPAGATION DELAY 
~ Voc 
5102 510 


me — 
- - 


|+——— 5 TRANSistors ——>| 


= 1 
tpd= 5 fosc. 


COLLECTOR-EMITTER REVERSE 


CURRENT VERSUS 
REVERSE BIAS VOLTAGE 


Vee ~ COLLECTOR- ~EMITTER VOLTAGE - 


£ 10 


- AVERAGE PROPAGATION DELAY/TRANSISTOR - 


VOLTS 


COLLECTOR REVERSE CURRENT 
VERSUS TEMPERATURE 


V4 


= 
cE 
IN 


Saas > cn pat 
: as Ce ne ae Bae a a 
a ee i ae 
f 
5 10 y, ’ 
ac REE EOE EE ©”. RS ee 
> (Re EAS (AS, Ec a (I 
rr) mn ee Es (Pe a ee ee 
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na he r 
hae ee 
; ek ee ee 
Yn r/i | | | {| | Jj] Ty] 
x) eee ee ee 


_ 


50 15 100 
T 


Ys) 
a 7 AMBIENT TEMPERATURE - °C 


AVERAGE PROPAGATION DELAY 
PER TRANSISTOR VERSUS 
COLLECTOR VOLTAGE 


eee 
.eeateae 
eee eae 
Aes 


0 -4,0 -6.0 -8.0 -10 


Vec 7 COLLECTOR SUPPLY VOLTAGE - VOLTS 


NONSATURATED SWITCHING PERFORMANCE 


-3.0V 


+0.5V |. INPUT 
—— ~-0.5V 


ton = 2 ns (typ.) 
tore = 2 ns (typ.) 


+25V 


NOTES: 


OUTPUT 


2ns/div 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/watt (derating factor of 6.85 mW/°C); junction to ambient thermal resistance 


of 486°C /watt (derating factor of 2.06 mW/°C). 


(4) This rating refers to a high current point where collector to emitter voltage is Jowest. For more information send for Fairchild Publication APP-4/2. 


(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 
(6) See switching circuit for exact values of |,, I,,, and I,,. 
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2N5065 


NPN HIGH SPEED HIGH CURRENT RADIATION RESISTANT SWITCH 
SILICON PLANAR* EPITAXIAL TRANSISTOR 


FEATURES 


e GUARANTEED PERFORMANCE AFTER 3 x 10'*nvt > 10 keV (INTEGRATED FAST NEUTRON DOSE) 
e 15 ns MAX. t..; 35 ns MAX. torr; 16 ns MAX. 75 

e 0.95 V MAX. Vce (sat) @ 1.0 Amp. 

e 500 MHz MIN. f; As 4 | 

e hee — 10 MIN. POST-IRRADIATION; 50 MIN. PRE-IRRADIATION @ 300 mA 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures ~~ 
Storage Temperature 


PHYSICAL DIMENSIONS — 


—65°C to +200°C 


Operating Junction Temperature 5 + 200°C 
Lead Temperature (soldering, 60 second time limit). + 300°C 
Maximum Power Dissipation [Notes 2 and 3] 
Total Dissipation at 25°C Case Temperature 2.5 Watts 
25°C Ambient Temperature 0.6 Watt 
Maximum Voltages and Current 
- Veso Collector to Base Voltage 25 Volts 
Vces Collector to Emitter Voltage 25 Volts 
Vceo Collector to Emitter Voltage [Note 5] 15 Volts 
Veso Emitter to Base Voltage 4.0 Volts 
Ic Collector Current 1.0 Amp. es Pits eerily ceaetied to case 


Leads are gold-plated kovar 
Package weight is 0.98 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


POST-IRRADIATION 
(3 x 10'* nvt >10 keV) 


SYMBOL CHARACTERISTIC PRE-IRRADIATION | UNITS TEST CONDITIONS: 


Min. Typ. Max. Min. Typ. . 

an Turn On Time {Note 6] 11 15 1] 15 ns lc = 1.0A ‘Is, = 200 mA © 
tots Turn Off Time [Note 6] 20 3=s 35 15 35° as lc T1.0A Is, = boo 200 mA 
Ts Charge Storage Time [Note 6] 13 16 8.0 16 ns Ic = 100 mA ti 1G te i 

. 82 — m 
hee High Frequency Current Gain (f = 100 MHz) 5.5 7.0 5.0 6.8 lc = 100mA Vee = 5.0V | 
Vee (sat) Pulsed Collector Saturation Voltage [Note 5] 0.15 0.23 0.21 0.30 Volts Ice =100mA 1,=10mA- 
Vee (sat) Pulsed Collector Saturation Voltage [Note 5] 0.20 0.33 0.29 0.42 Volts Itc=300mA Is = 30mA 
Vee (sat) Pulsed Collector Saturation Voltage [Note 5] 0.45 0.70 0.59 0.95 Volts c = 1.0A s = 200 mA 
Vee (sat) (125°C) Pulsed Collector Saturation Voltage [Note 5] 0.3 0.5 0.4 0.6 Volts Ic =300mA 1, =30mA~ 
hee DC Pulse Current Gain [Note 5] 50 88 120 10 19 lc =300mA Vee =0.5V 
Hee DC Pulse Current Gain [Note 5] 50 96 1] 20 lc=100mA Vee = 0.5 V 
hee (— 35°C) DC Pulse Current Gain [Note 5] 20 40 5.0 7.0 lc = 300mA Vee =0.5V 
hee (— 55°C) DC Pulse Current Gain [Note 5] 15 36 3.0 5.0 lc =300mMA Vee = 0.5V 
Vee (Sat) Pulsed Base Saturation Voltage [Note 5] 0.79 1. 0.81 1.1 Volts Ic=100mA Is=10mA 
Vee (Sat) Pulsed Base Saturation Voltage [Note 5] 0.9 1.3 0.91 13 Volts lc = 300mA = Is = 30 mA 
Vee (Sat) Pulsed Base Saturation Voltage [Note 5] 1.0 1.17 24 1.0 1.24 24 Volts Ie=1.0A ls = 200 mA 
Ices Collector Reverse Current 8.5 100 8.5 100 wA Vee = 15V Ves = 0 
Ices (125°C) Collector Reverse Current 150 150 uA Vee = 15V Ves = 0 
Cop Collector to Base Capacitance 6.0 15 6.0 15 pF le = Vee = 9.0 V 
Cob Emitter to Base Capacitance 15 25 15 25 OopF CC Ic = Ves = O.5V 
BV ces Collector to Emitter Breakdown Voltage 25 46 25 54 Volts Ice =0.5mA I, = 0 
BVceo Collector to Base Breakdown Voltage 25 25 Volts le=O05mA° k= 
Vero (sust) eer Emitter Sustaining Voltage 15 17.5 15 23 Volts c = 30mA l= 0 

ote 

BVeso Emitter to Base Breakdown Voltage 40 5.7 40 58 Volts Ic =0 le = 0.1 mA 


\ 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 


9-388 


* Planar is a patented Fairchild process. | 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


TYPICAL ELECTRICAL CHARACTERISTICS 


DC CURRENT GAIN 
VERSUS NEUTRON DOSAGE 


Or. 
Baw 5 5 0 ee eas ee ee 


emad 
So 
o 9O 


elas 
Fe 7 a Cs 2 | 
Zeer ie 
cop bien 


- DC. PULSE CURRENT GAIN 


hFE 


¢@-FAST NEUTRON DOSAGE (> 10keV)- nvt 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


prt 
fede ee eee woe! 
aie lieeiy, 
pps gi 


= 5 
a PEO 
TC 
Aa 


1000 


Veg (sat) - BASE SATURATION VOLTAGE - VOLTS 


Ic - COLLECTOR CURRENT-mA 


cE COLLECTOR VOLTAGE - VOLTS 


COLLECTOR SATURATION 
VOLTAGE VERSUS FAST 
NEUTRON DOSAGE 


Cla BRE 
COE 
meee et 
Pferee tere) 

| sie 
ii 


1¢=300mA, 1g 30m te 


Veg (sat) -COLLECTOR SATURATION VOLTAGE - VOLTS 


$-FAST NEUTRON DOSAGE (> 10keV) - nvt 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f;) 


IN 
INA IV 
v 
A v, 
LL A 
500 1000 
Ic - COLLECTOR CURRENT-mA 


> 0. 


100 =. 200 


CHARGE STORAGE TIME MEASUREMENT CIRCUIT 


Pulse Width = 100ns 


0 
-ioyL_S™ 


Pulse Source 
tr£10ns 
Zin? 500 


NOTES: 

These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

These ratings give a maximum junction temperature of 200°C and junction to case thermal woo of 58.3°C/Watt (derating factor of 17.2 
W/°C) 


(1) 
(2) 
(3) 


(4) 
(5) 
(6) 


mW/°C); junction to ambient thermal resistance of 291.7°C/Watt (derating factor of 3.43 m 

This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2, 
Pulse Conditions: length = 300 us; duty cycle = 1%. 

c: lp, and I,.. 


See switching circuit for exact values of | 


To Sampling Scope 

Rise Time < LOns +114V 

input Z*100k O 0 
Pulse Source 
fy? t¢<1.0ns 
ZIN = 500 


1¢*100mA, Ig}#100mA, Ipp ¥ -100mA 


9-389 


sii - COLLECTOR SATURATION VOLTAGE - VOLTS 


Pulse Width = 500ns 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


TLL) 
CCC 
CCCI 
TCI 
Sy 
iisis=: alll 
CoCo, 


Ip - uke OR cables: mA 


0.7 


0.6 


0.5 


0.4 


8 aesee| 


0.2 


INPUT AND OUTPUT CAPACITANCE 
VERSUS REVERSE BIAS VOLTAGE 


CAPACITANCE - pF 


50 10 30 
REVERSE BIAS VOLTAGE - VOLTS 


ton AND tors MEASUREMENT CIRCUIT 


To Sample Scope 
Rise Time <1.0ns 
Input Z 100k 0 


I¢* 1000mA, Ip) = 200mA, Ipp = -200mA 


e GUARANTEED PERFORMANCE AFTER NEUTRON IRRADIATION OF 3 x 10'* nvt > 10 keV 


eGAIN .... 


e BREAKDOWN VOLTAGE . . . 


LVceo = 30 V (MIN) 


ABSOLUTE MAXIMUM RATINGS. (Note 1) 
Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 


_ Lead Temperature (Soldering, 60 second time limit) 


Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 


at 25°C Ambient Temperature 


Maximum Voltages and Current 


Vso 
Vero 
Vigo 
Ic 


Collector to Base Voltage 


Collector to Emitter Voltage (Note 4) 


_ Emitter to Base Voltage 
Collector Current 


he. = 8.0 (MIN), 13 (TYP) AT 150 mA 
h-- = 100 (MIN) AT 150 mA PREIRRADIATION 
f; = 200 MHz (MIN) AT 50 mA 


—65°C to +200°C 
+200°C 
-+-300°C 
2N5106 | 2N5107 
3.0 Watts 1.8 Watts 
0.8 Watt 0.36 Watt 
60 Volts 60 Volts 
30 Volts 30 Volts 
5.0 Volts 5.0 Volts 
500 mA 500 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 
Vero (sust) 


BV ces 


BVcBo 
BV eo 


FE 
hee(—55°C) 
hee 
hte 


CHARACTERISTICS 


Collector to Emitter Sustaining Voltage 
(Notes 4 and 5) 


Collector to Emitter Breakdown Voltage 


Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 
DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) — 
DC Pulse Current Gain (Note 5) 


High Frequency Current Gain (f = 100 MHz) 


Additional Electrical Characteristics on page 2 


Notes on page 2 
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PRE-IRRADIATION 
Typ. MAX. MIN. TYP. MAX. 


MIN. 
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2N5106 * 2N5107 — 
NPN RADIATION RESISTANT GENERAL PURPOSE 
AMPLIFIERS AND SWITCHES 


DOUBLE DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO- = outline 


.335 
315 DIA. ake 


EMITTER 


COLLECTOR 


NOTES ace nsions in inches 
ads are gold-pla sted KOVAR 


fea d No 3internally eine to case - 


Package weight i isl 23 gram 


2N5106 


POST-IRRADIATION 
(3x10'*nvt > 10 keV) 


56 
87 
7.0 
9.0 
16 
13 


9.0 
4.0 


"Seating A 


Plane 


PHYSICAL DIMENSIONS 
_ in accordance with 
JEDEC (TO-18) eunline 


NOTES: All dimensions in ‘hich es 
‘Leads are gold-plated kov: 
Collector internally connected to case 
Package weight is 0.43 g 


2N5107 


TEST CONDITIONS 


lo = 10 wA 


Io = 1.0 mA 


Ic = 10mA 

I, = 150 mA 
Io = 150 mA 
Ic = 150 mA 


Io = 150 mA. 


I; = 500 mA 


Veg = 0 

I, =0 

I; = 10uA 
Vor = 10V 
Vop = 10V 
Vop = 1.0V 
Voz = 10V 
Vop = 10V 
Vee = 10V 


Vor = 10 V 


*Planar is a patented Fairchild process. 


E-AIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


eee CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


logo 


logo (150°C) 


Vo (sat) 
Vpe(sat) 
Vee(on) 


leso 


Voz(sat) 
Voe(sat) 


CHARACTERISTIC 


Collector Cutoff Current 
Collector Cutoff Current 
Pulsed Collector Saturation Voltage (Note 5) 


_ Pulsed Base Saturation Voltage (Note 5) 


Pulsed Base Emitter On Voltage (Note 5) 
Emitter Cutoff Current 

Pulsed Collector Saturation Voltage (Note 5) 
Pulsed Base Saturation Voltage (Note 5) 
Collector to Base Capacitance — 

Emitter to Base Capacitance | 

Turn On Time (Note 6) 

Turn Off Time (Note 6) 


POST-IRRADIATION 
PRE-IRRADIATION (3x10'*nvt > 10keV) 
MIN. TYP. MAX. MIN. TYP. 


MAX. 


TEST CONDITIONS 


I =0 
I =0 

I, = 150 mA 
I, = 150 mA 
I, = 150 mA 
Ic =0 

Ic = 300 mA 
I, = 300 mA 


1. ~ 300 mA 


Vog = 50 V 
Veg = 50 V 
|, = 50 mA 
|, = 50 mA 
Veg = 10V 
Veg = 3.0V 
‘g = 100 mA 
I, = 100 mA 


Veg = 2.0V 
Ip, ~ 100 mA 
Ip, ~ 100 mA 


I ~ 300 mA. 


le ez —100 mA 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 58.3°C/Watt (derating factor of 17.2 mW/° C) for the 2N5106 and 
140°C/Watt (derating factor of 7.1 mW/°C) for the 2N5107. Junction to ambient thermal resistance of 219°C/Watt (derating factor of 4.57 mW/°C) for the 2N5106 and 486°C/ 
Watt (derating factor of 2.06 mW/°C) for the 2N5107. 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP- ue 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 

(6) See switching circuit for exact values of Ic, I8:, and Isz. 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR SATURATION 
VOLTAGE VERSUS 
FAST NEUTRON DOSAGE 


COLLECTOR CUTOFF CURRENT 
VERSUS 
FAST NEUTRON DOSAGE 


roel | tT TT 


DC PULSE CURRENT GAIN 
VERSUS FAST NEUTRON DOSAGE 
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SGD Ae 
ESA Beh Ane 
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192 103 1014 19 
 - FAST NEUTRON DOSAGE (> 10 keV) - nvt 


lego ~ COLLECTOR CUTOFF CURRENT - nA 
‘gg - DC PULSE CURRENT GAIN 


rele 
aa 
AN 
Hl 
me 
|_| 


Vglsat) - COLLECTOR SATURATION VOLTAGE - VOLTS 


i! 193 10!4 5x10!4 


d ~ FAST NEUTRON DOSAGE (> 10 keV) - nvt  - FAST NEUTRON DOSAGE (> 10 keV) - nvt 
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TYPICAL COLLECTOR CHARACTERISTICS* 


ACTIVE REGION* 
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ne ~ COLLECTOR-EMITTER VOLTAGE — VOLTS Veg — COLLECTOR-EMITTER VOLTAGE — VOLTS 
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TYPICAL BASE CHARACTERISTICS* 
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Ver — BASE-EMITTER VOLTAGE — VOLTS Vee — BASE-EMITTER VOLTAGE — VOLTS 
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*Single family characteristic on Transistor Curve Tracer. 
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— ~ FAIRCHILD TRANSISTORS 2N5106 - 2N5107 ] 


Nee — DC PULSE CURRENT GAIN 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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SWITCHING CIRCUIT 
_ FIGURE 1 


t,, AND bop TEST CIRCUIT 
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TO SAMPLING SCOPE 
tp $1.0 
INPUT Z #100 kQ 


2N5144 * 2N5145 
NPN RADIATION RESISTANT HIGH-VOLTAGE, 
HIGH-SPEED SWITCHES 


DOUBLE DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


GUARANTEED PERFORMANCE AFTER NEUTRON IRRADIATION | | 
OF 3x 10'*nvt > 10 keV PHYSICAL DIMENSIONS 


e FAST SWITCHING ......... t,,=35 ns (MAX) AT 500 mA in accordance with 
to¢¢ = 60 ns (MAX) AT 500 mA JEDEC (TO-18) outline PANSIERT DIMENSIONS 
e HIGH BREAKDOWN VOLTAGE... LVGco = 30 V (MIN) JEDEC (10-39) outline 
o HIGH GAIN ............ he, = 9.0 (MIN) AT 100 mA, 1.0 V 350 335 5, ave 
. | he. = 5.0 (MIN) AT 500 mA, 1.0 V sss 
aX. 009 
Plane rae 
ABSOLUTE MAXIMUM RATINGS (Note 1) oan ee 4 
Maximum Temperatures O19, | | | 16 DA 
Storage Temperature —65°C to +200°C 
Operating Junction Temperature _+200°C 
Lead Temperature (Soldering, 60 second time limit) | +300°C 
Maximum Power Dissipation (Notes 2 and 3) 2N5144 —«-2N5145 ae 
Total Dissipation at 25°C Case Temperature 1.2 Watts . 3.5 Watts 
“at 25°C Ambient Temperature 0.36 Watt 0.8 Watt 
Maximum Voltages and Current 
Vso Collector to Base Voltage | 50 Volts NOTES Alldimensions in inches 
Voces Collector to Emitter Voltage 50 Volts Lean internat connect toca 
Vero Collector to Emitter Voltage (Note 4) 30 Volts. A eadu ere ois plied ion 
Ves0 Emitter to Base Voltage | 6.0 Volts caret py patosadaas 
Ic Collector Current | 500 mA 


2N5144 2N5145 
LECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


POST IRRADIATION 
PRE-IRRADIATION — 3x10'* nvt (>10 keV) 


SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 
hee Ke DC Pulse Current Gain (Note 5) 30 60 5.0 7.0 | lc = 10mA Vce = 1.0V 
re DC Pulse Current Gain (Note 5) 60 90 #150 9.0 12 Ic=100mA Voe=1.0V 
fre DC Pulse Current Gain (Note 5) 35 50 — 50 6.0 Ic=500mA Vee=10V 
hre(—55°C) DC Pulse Current Gain (Note 5) 30 5.0 ~Ic=100mMA Vee=1.0V 
Vee (sat) Base Saturation Voltage (Note 5) 0.75 0.86 0.79 0.90 Volts Ic=100mA Ils=10mA 
Vee(sat) Base Saturation Voltage (Note 5) 0.78 0.90 0.82 0.95 Volts lc=100mA Ils=20mA 
VeE(sat) Base Saturation Voltage (Note 5) 0.9 O95 1.2 08 099 1.3 Volts lc = 500mA~ 1, =50mA 
Vee (sat) Base Saturation Voltage (Note 5) 09 10 #2123 09 11 1.5 Volts lc =500mA~ Is =100mA 
IcBo Collector Cutoff Current 0.25 1.7 1.7 uA le =0 Vcs = 40 V 
Icso(-+100°C) Collector Cutoff Current 25 120 120 uA le= Ves = 40 V 
BVcso © Collector to Base Breakdown Voltage 50 50 Volts Ic = 102A IE =0 
BV ces | Collector to Emitter Breakdown Voltage 50 50 Volts lc = 10 wA Vee = 0 
BVeso Emitter to Base Breakdown Voltage 6.0 6.0 | Volts lc = le = 10 yA 
dditional Electrical Characteristics on page 2 . *Planar is a patented Fairchild process. 
OTES: 


) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

:) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 50°C/Watt (derating factor of 20 mW/°C) for the 2N5144 and 146°C/ 
Watt (derating factor of 6.85 mW/°C) for the 2N5145. Junction to ambient thermal resistance of 219°C/Watt (derating factor of 4.56 mW/°C) for the 2N5144 and 485°C/ 
Watt (derating factor of 2.06 mW/°C) for the 2N5145. . 

) Rating refers to a high-current point where collector to emitter voltage is Jowest. For more information send for Fairchild Publication APP-4/2. 

) Pulse Conditions: length = 300 us; duty cycle = 1%. 
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FAIRCHILD TRANSISTORS 2N5144 - 2N5145 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


POST IRRADIATION 
PRE-IRRADIATION 3x10" nvt (+10 keV) 


SYMBOL MIN. TYP. MAX. MIN. TYP. MAX. 


“CHARACTERISTICS 

Collector to Emitter Sustaining Voltage (Notes 4 and 5) 
Pulsed Collector Saturation Voltage (Note 5) 

Pulsed Collector Saturation Voltage (Note 5) 

Pulsed Collector Saturation Voltage (Note 5) — 

Pulsed Collector Saturation Voltage (Note 5) 

Turn On Time (See circuit below) 

Turn Off Time (See circuit below) 


Vee0 (sus) 30 
Vee (sat) 
Vee (sat) 
Vee (sat) 
Vee (sat) 
tn 


tort 


High Frequency Current Gain (f = 100 MHz) 
Collector to Base Capacitance 
Emitter to Base Capacitance 


hte 
Cob 
Ceo 


TYPICAL ELECTRICAL CHARACTERISTICS 


DC PULSE CURRENT GAIN 
VERSUS 
FAST NEUTRON DOSAGE 
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¢-FAST NEUTRON DOSAGE -nvt (>10keV) 


COLLECTOR SATURATION 
VOLTAGE VERSUS 
FAST NEUTRON DOSAGE 


| TTT Td TTT 1¢=100 
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Ip=20mA 


300 


Voge 21.0 V 
1¢=100 mA 


hee — DC PULSE CURRENT GAIN 
VEO (sus) “COLLECTOR TO 
EMITTER SUSTAINING VOLTAGE - VOLTS 


Ee 


19!2 19/5 1014 
$-FAST NEUTRON DOSAGE ~ nvt (>10 keV) 


VoE (sai) ~ COLLECTOR SATURATION VOLTAGE -mV 


t..» tore TEST CIRCUIT 


JL 


Vine t11.6V 


P.W.= 500 ns 
1, 1.0 ns 


Zin27500 
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TEST CONDITIONS 


UNITS 


Ic =10mA 

lc = 100 mA 
lc = 100 mA 
Ic = 500 mA 
lc = 500 mA 
Ic =~ 500 mA 
c = 500 mA 


Is = 0 | 

ls = 10mA 

Is = 20 mA 
Ip=50mA © 
ls = 100mA .- 
Is, = 100 mA 
Is; ~ 100 mA 
Is2 = —100 mA 
Vcr =10V 

Vp = 10V 

Veg = 0.5V 


lc = 50 mA 
le=Q. 
lc =0 


COLLECTOR TO EMITTER 
SUSTAINING VOLTAGE VERSUS 
FAST NEUTRON DOSAGE 
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FAIRCHILD TRANSISTORS 2N5144 + 2N5145 


TYPICAL ELECTRICAL CHARACTERISTICS 
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*Single family characteristics on Transistor Curve Tracer. 
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-2N5200 * 2N5201 | 
“NPN RADIATION RESISTANT GENERAL PURPOSE AMPLIFIERS 


on oee SILICON PLANAR* EPITAXIAL TRANSISTORS 


e GUARANTEED PERFORMANCE AFTER FAST NEUTRON DOSAGE (3x10'* AND 10'° nvt > 10 keV) 


° HIGH GAIN... .. hc, = 23 (MIN) AFTER 3x10 nvt > 10 keV PHYSICAL DIMENSIONS 
Sate he. = 10 (MIN) AFTER 10° nvt > 10 keV | in accordance with 
* LOW CAPACITY . . . C,, = 2.0 pF (MAX) Paci weedeat 
. Cu. = 2.5 pF (MAX) . 230 pia, 
° VOLTAGE ...... Vetofeus) = 20 V (MIN) | Si - 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


' Maximum Temperatures 


Seating 


Storage Temperature —55°C to +200°C 
Operating Temperature - +200°C 
Lead Temperature (soldering, 10 seconds time limit) +300°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 1.2 Watts 
at 25°C Ambient Temperature 0.3 Watt 
Maximum Voltages 
Vero Collector to Base Voltage 20 Volts 
Vege Collector to Emitter Voltage 20 Volts | re Lead are alte ora 
VeEo Collector to Emitter Voltage (Note 4) 20 Volts Package weight 8036 gram 
VeRO Emitter to Base Voltage 4.5 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
| POST IRRADIATION 


SYMBOL CHARACTERISTICS PRE-IRRADIATION  (3x10'*nvt>10 keV) (10'*nvt>10 keV) UNITS TEST CONDITIONS 
MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. , 
Veeojsusy Collector to Emitter Sustaining 20 20 20 Volts I, =2.0mA |,=0 
Voltage (Note 4) 
hee DC Pulse Current Gain 2N5200 A5 15 5.0 Ik =30mA VQo-=5.0V 
(Note 5) 2N5201 65 20 7.0 lc =30mA VQ. =5.0V 
hee DC Pulse Current Gain 2N5200 50 150 §=15 5.0 IL=10mA Vo. =5.0V 
| (Note 5) i 2N5201 75 150 823 10 Ik =10mA VQ. =5.0V 
Hee DC Current Gain 2N5200 40 10 IL=10mA VQ =5.0V 
2N5201 70 15 5.0 lc =10mA VQ. =5.0V 
Hee DC Current Gain 2N5200 40 10 In = 500 HA VQ,-=5.0V 
2N5201 65 12 In = S00 HA Vi. =5.0V 
Hee DC Current Gain 2N5200 40 5.0 Ik =100HA V.-=5.0V 
2N5201 65 7.0 Io = 100HA Vo,-=5.0V 
h--(—55°C) Pulsed DC Current Gain 2N5200 25 9.0 Ik=10mA VQ-=5.0V 
(Note 5) 2N5201 40 10 5.0 IL=10mA VQ =5.0V 
he. High Frequency Current Gain 2N5200 9.0 8.0 7.0 Ik=10mA V,-=5.0V 
| (f = 100.MHz) 2N5201 11 10 7.0 Ik =10mA VQ. =5.0V 
Cob Collector to Base Capacitance (f = 1.0 MHz) 2.5 2.5 2.5 pF I. =0 Vop = 5.0 V 
Cor Emitter to Base Capacitance (f = 1.0 MHz) | 2.0 2.0 2.0 pF lL= Vig = 0.5V 


Additional Electrical Characteristics on page 2 


*Planar is a patented Fairchild process. 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/Watt (derating factor of 6.85 mW/°C); junction to ambient 
thermal resistance of 583°C /Watt (derating factor of 1.72 mW/°C). 

(4) This rating refers to a high-current point where collector to emitter voltage is lowest. 

(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. . 
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| FAIRCHILD TRANSISTORS 2N5200 - 2N5201 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


Voetsat) 
Voetsat) 


Vee(sat) 


Vee(sat) 


Ices 


Ioes(125°C) 


BV, BO 
BV, ES 
BV 86 


Ih C. 


CHARACTERISTICS 


Pulsed Collector Saturation 
Voltage (Note 5) 

Pulsed Collector Saturation 
Voltage (Note 5) 

Pulsed Base Saturation 
Voltage (Note 5) 

Pulsed Base Saturation 
Voltage (Note 5) 

Collector Reverse Current 
Collector Reverse Current 
Collector to Base 
Breakdown Voltage 
Collector to Emitter 
Breakdown Voltage 

Emitter to Base 
Breakdown Voltage 
Collector Base Time Constant 
(f = 80 MHz) 


COLLECTOR TO EMITTER VOLTAGE - VOLTS 


hee ~ DC PULSE CURRENT GAIN 


PRE-IRRADIATION 
MIN. TYP. 


POST IRRADIATION 


MAX. MIN. TYP. 


(3x10'*nvt>10 keV) 
MAX. 


(10'"*nvt>10 keV) —- UNITS 


MIN. TYP. MAX. 


TYPICAL POST-IRRADIATION ELECTRICAL CHARACTERISTICS 
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VOLTAGES VERSUS 
FAST NEUTRON DOSAGE 
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COLLECTOR SATURATION 
VOLTAGE VERSUS 
FAST NEUTRON DOSAGE 
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¢- FAST NEUTRON DOSAGE - nvi( > 10 keV) 


ML UH) TN 


TEST CONDITIONS 


I, = 2.0 mA 
I, = 10mA 
I, = 1.0 mA 
I, = 9.0 mA 
Ver = 0 

Vee == 0 

I, =0 

Ver = 0 

I. = 10HA 


FAIRCHILD TRANSISTORS 2N5200 + 2N5201 | 


TYPICAL ELECTRICAL CHARACTERISTICS 
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COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 
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COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 
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DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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COLLECTOR CHARACTERISTICS* 
SATURATION REGION 
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BASE CHARACTERISTICS* 


Ie ~ COLLECTOR CURRENT - mA 


Vag ~ BASE VOLTAGE - VOLTS 
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BASE CHARACTERISTICS® 
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BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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INPUT ADMITTANCE VERSUS 
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OUTPUT SHORT CIRCUIT 
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FORWARD TRANSFER ADMITTANCE 
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CAPACITANCE VERSUS 
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Fairchild cannot assume responsibility for use of any circuitry described. No circuit patent licenses are implied. 


2N5236 
RADIATION RESISTANT NPN CLASS-C RF AMPLIFIER 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


GUARANTEED PERFORMANCE AFTER FAST NEUTRON DOSAGE (3x10" nvt > 10 keV) 


HIGH GAIN BANDWITH PRODUCT . . . f, = 400 MHz (MIN) AT 50 mA 370 pip 
LARGE SIGNAL CAPABILITY | 


e 

e HIGH GAIN...........005- he = 10 (MIN), 17 (TYP) AT 50 mA PHYSICAL DIMENSIONS 
e HIGH POWER OUT........... 0.5 WATT (TYP) AT 250 MHz - JEDEC (10-39) outline 

e 

e 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature —65°C to +200°C 
Operating Junction Temperature 200°C 
Lead Temperature (soldering, 60 second time limit) 300°C 
Maximum Power Dissipation (Notes 6 and 7) 
Total Dissipation at 25°C Case Temperature 1.0 Watt 
at 25°C Ambient Temperature : 0.6 Watt 
Maximum Voltages , 
Vero Collector to Base Voltage 40 Volts ee 
VeEo Collector to Emitter Voltage (Note 4) 20 Volts 
Veso Emitter to Base Voltage 4.0 Volts "NOTES: Alldimensions in inches 


Leads are gold-plated KOVAR 
Lead No 3 internally connected to case 
Package weight:s 1.23 grams 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


POST-IRRADIATION 
SYMBOL CHARACTERISTICS PRE-IRRADIATION (3x10'‘nvt >10 keV) UNITS TEST CONDITIONS 
MIN. TYP. MAX. MIN. TYP. MAX. 


hee DC Pulse Current Gain (Note 5) Vog = 5.0 V 
Voe(sat) Pulsed Collector Saturation Voltage (Note 5) : |, = 5.0 mA 
CES Collector Cutoff Current : = Vee = 0 
logs(125°C) Collector Cutoff Current : : Vee = 0 
BVago Collector to Base Breakdown Voltage I. =0 
BVeB5 Emitter to Base Breakdown Voltage 4. : I. = 100 uA 
VeEo(sus) Collector to Emitter Sustaining Voltage (Notes 4 and 5) I, =0 

High Frequency Current Gain (f = 100 MHz) : ; : : Vez = 10V 

Collector to Base Capacitance (f = 1.0 MHz) : : : Veg = 10V 

Amplifier Power Gain (f = 250 MHz) «6. Veg = 20V 

(Zero Signal) 

he-(—55°C) DC Pulse Current Gain (Note 5) : IL =50mA VQ-=5.0V 


*Planar is a patented Fairchild process. 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) RF power-in = 100 mW (see test circuit). 

(3) RF power-in = 100 mW. Conduction angle adjusted through: R to obtain maximum efficiency with a minimum of 400 mW out. (See test circuit). 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length == 300 us; duty cycle = 1%. 

(6) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(7) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 175°C/Watt (derating factor of 5.71 mW/°C); junction to ambient 
thermal resistance of 292°C/Watt (derating factor of 3.42 mW/°C). 


ST=TVTTES eon DUCTOR 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


9-401 


FAIRCHILD TRANSISTOR 2N5236 __ 


TYPICAL ELECTRICAL CHARACTERISTICS 


- COLLECTOR CURRENT - mA le - COLLECTOR CURRENT - mA 


hee - DC PULSE CURRENT GAIN 


legs ~ COLLECTOR CUTOFF CURRENT - nA 


COLLECTOR CHARACTERISTICS 


al 


> ot 
aaa 
aa, 
NAN 
a 


BIAT Wwe: 
o 
aaa 
TTT TVA IA 
AN 
N 


yyy 
Ha 


i 


0 5 3 30 


Vee” COLLECTOR-EMITTER VOLTAGE - VOLTS 


BASE CHARACTERISTICS 


ae 

Pt RR pom | 

soe aeeee 
| 

Lees ea a) 


a 
SBF //seReRs 


Veg - BASE-EMITTER VOLTAGE - VOLTS 


1.0 


MINIMUM AND TYPICAL 
DC PULSE CURRENT GAIN 
VERSUS FAST NEUTRON DOSAGE 


SR ee ee 


| el 


I *50 mA 
Vog *5V 


na 


me 

Pe ae i el 
" yeas 

 - FAST NEUTRON DOSAGE - nvt(>10 keV) 


COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 


Pde 
30 ae po 
Rabe he mes 
ss oa om 
eH 
5.0 Seal Ace 
raise As a BI 
ees ase am a Fe 
0.5 js aie eaealed 
eo | |7 | a De es 
Pe ae A mae ee 
‘Rese eee 
0 5 «50 5 100 125 


Ty ~ AMBIENT TEMPERATURE - "€ 


ep CHARACTERISTICS 
ss 


bet 


eo Less 

: percere7nane 
el Oh, 
S Ere LITT | 
Sees 
BS (I Jo eG lu! 
aot eet IN 
trot TLV 


0) 


Sos ao ceamwen owen a 
10 5 


Vg > COLLECTOR-EMITTER VOLTAGE - se 


BASE CHARACTERISTICS 


ee ese 

eel ae 
eee 
ceeer nee 
SRRee ie 
eee E/)/iee 
Ree ee 7 kee 
SRR 
SeGE 6) /AR a 


Pe) 
BASE-EMITTER VOLTAGE - VOLTS 


- mA 
8&8 


- COLLECTOR CURRENT - 


20 


~ COLLECTOR CURRENT 


Ic 


10 


ae 


VBE” 


COLLECTOR SATURATION 
VOLTAGE Cana COLLECTOR 
URRENT 


Neem ltl 
raat Bais, 


Sn HE rey 
| Sige 


Veg (sat) - COLLECTOR SATURATION VOLTAGE - VOLTS 


Ic ~ COLLECTOR CURRENT - mA 


COLLECTOR CUTOFF CURRENT 
VERSUS FAST NEUTRON DOSAGE 


ICES ~ COLLECTOR CUTOFF CURRENT ~ nA 


mA 
& 


1.0 


Rese eed cL feAl = iteggy 
a 
nt tt Hp 


Vegisaty ~ COLLECTOR ee VOLTAGE - mV 


ri CHARACTERISTICS 


A 
a 


| YA A AAT Ne 3 


+t 
a mien 
as 
~~ 
—t— 
cs 
ps 


In - COLLECTOR CURRENT - m 


Cc 
= 
o 


W, 


i 

; 
= 

& 
aS 
AN 
HE 
-T_| 
Ea 


Vogolsust) - COLLECTOR EMITTER SUSTAINING VOLTAGE - VOLTS 


| 
| 
|_| 
= 
es 
he 
a 


0 5.0 10 56 20 
Vee ~ COLLECTOR-EMITTER VOLTAGE .- VOLTS 


BASE CHARACTERISTICS 


Pee TT TT to 

COC C elt 
ZRREREEA|S 
Seee eases 


ae Tes se es 
sane Bein 


eee ate 
Coan | 


Veg ~ BASE-EMITTER VOLTAGE - VOLTS 


TYPICAL AND MAXIMUM 


COLLECTOR SATURATION VOLTAGE 
VERSUS FAST NEUTRON DOSAGE 


S 


ic =50'mA 


eee | TL 
TLC 
Seat ce 
UT 
Sees eee 
CHICA 
ie ee 
UE THE TTT | 


0 
10! 10!4 10 
QD - FAST wines DOSAGE - nvt( > 10keV) 


S 


s 


COLLECTOR TO BASE 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


ee eee ae ee 
ae 
Bae eREReS 
3.0 N 
pS 
“CEE 
(See eeeeeRERE 
0 5.0 15 30 


ee BIAS VOLTAGE - Ta 


FEC] 


Cre - EMITTER TRANSITION CAPACITANCE - pF 


3 


_— 
o 


0 


Vee (sat) - BASE SATURATION VOLTAGE - VOLTS 


1012 


COLLECTOR EMITTER 
SUSTAINING VOLTAGE VERSUS 
FAST NEUTRON DOSAGE 


ieetiaeete 
i aie 


@ FAST NEUTRON DOSAGE ~ nvt(>10 keV) 


DC PULSE CURRENT GAIN 


"VERSUS COLLECTOR CURRENT 


<= 

2 
=f 

[on 
rae 
ea 
ie 
i 
pa 
pes 
ll 


ae ee 
Ai en SOE tet RS CRS! 
a 


Eanes At eS Ca 
eae 


(Os ai ia 
ix 


EOIN es 
Ee 
th an \< 
eer ey 
ae i 


lc- a reel mA 


- BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


lc ~ COLLECTOR CURRENT - mA 


EMITTER TO BASE 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


REVERSE. BIAS VOLTAGE - VOLTS 


- OUTPUT ADMITTANCE - mmho 


Yoe 


- FORWARD TRANSFER ADMITTANCE - mmho 


Ye 


mho 


- INPUT ADMITTANCE - m 


Yie 


- mmho 


REVERSE TRANSFER ADMITTANCE 


Yre ~ 


OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT-INPUT 
wd CIRCUIT 


Ie - eee Nacee - mA 


FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT- 
—— SHORT CIRCUIT 


i 


Hee 
Snny//an 
a. 


Ic ~ COLLECTOR CURRENT - mA 


INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT-OUTPUT 
SHORT — 


Pie ae 


\\ 
ate 


foot 
Hy Tt TT A A 
diy of ot ot TA 
ee a ene 
ele] ft | tT Tt 


x a 

eae 

i 

me 

aa ea 

> oe | ee ae 

pe ee ee 
ee 


a 


ma 50 60 


Ic ~ COLLECTOR CURRENT - mA 


REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT- 
INPUT SHORT CIRCUIT 


ae 
inset tt gst 


= 
= 


Ie - COLLECTOR CURRENT - mA 


TYPICAL ELECTRICAL CHARACTERISTICS 
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2N5244 
PNP RADIATION RESISTANT HIGH-SPEED SWITCH 
AND RF AMPLIFIER 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 


e GUARANTEED PERFORMANCE AFTER NEUTRON IRRADIATION OF 3X10" nvt > 10 keV wale 
PHYSICAL DIMENSIONS 


e HIGH FREQUENCY ... . f, = 400 MHz (MIN) AFTER RADIATION 

e HIGH VOLTAGE...... LVcgo = —40 V (MIN) AFTER RADIATION in accordance with 
e EXCELLENT BETA : 2 = 14 (MIN) AT I, = 10 mA AFTER RADIATION JEDEC (TO-18) outline 
e FAST SWITCHING. .... = 15 ns (TYP) AT I, ~ 50 mA AFTER RADIATION 


230 
ao 909 DIA. 


tors = 60 ns (TYP) AT I. ~ 50 mA AFTER RADIATION 17g0IA e+ 


e LOW NOISE FIGURE . . . NF = 7.0 dB (TYP) AFTER RADIATION 


030 


MAX. 
Seating +— 


Plane 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


3 LEADS 
Storage Temperature ~— 65°C to +200°C Ore DIA. 
Operating Junction Temperature 200°C 
Lead Temperature (Soldering, 60 second time limit) 300°C 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 1.0 Watt 
at 25°C Ambient Temperature 0.36 Wait 
Maximum Voltages and Current 
Vos Collector to Base Voltage —40 Volts 
Veo Collector to Base Voltage —40 Volts 
VoEo Collector to Emitter Voltage (Note 4) —40 Voits aa aceite 
Veso Emitter to Base Voltage —5.0 Volts Scanian Aah al es 
le Collector Current 100 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


POST-IRRADIATION 
(3x10'*nvt>10 keV) 
MAX. MIN. TYP. MAX. 


SYMBOL CHARACTERISTICS PRE-IRRADIATION 


TYP. 


TEST CONDITIONS 


MIN. 


bee DC Current Gain 140 ~=— 160 40 6.0 Ic =100HA VQ-=—5.0V 
hee DC Current Gain 150 §=. 200 8.0 10.5 Ik=10mA VQ-=—1.0V 
hee DC Pulse Current Gain (Note 5) 130 §=6©.200 06 3300-—ss«d14 17 lk=10mA VQ =—1.0V 
Dee DC Pulse Current Gain (Note 5) 30 60 9.0 6.5 Ie=S50mMA VQ-=—1.0V 
hee(—55°C) DC Pulse Current Gain (Note 5) 70 100 7.0 8.0 Ik=10mA VQ-=-—1.0V 
hy. High Frequency Current Gain (f = 100 MHz) 45 6.0 4.0 5.5 I, =10mA Veg = —20V 
| Vee tsat) Pulsed Collector Saturation Voltage (Note 5) —0.1 —0.14 —0.32 —0.55 Volts I.=10mA 1,=1.0mA 
Voe(sat) Pulsed Collector Saturation Voltage (Note 5) —0.2 —0.3 Volts I, = 50 mA |, = 9.0 mA 
Veg{sat) Pulsed Collector Saturation Voltage (Note 5) —0.16 —0.28 —1.0 Volts I.=50mA 1,=10mA 
CE(sat) Pulsed Collector Saturation Voltage (Note 5) —  =0.125 —0.2 Volts I~=S50mA 1, = 16.67 mA 
Vee(sat) Pulsed Base Saturation Voltage (Note 5) —0.7 —0.77 —0.9 —0.7 —0.75 —0.9 Volts I.=10mA Ip = 1.0 mA 
Vee(sat) Pulsed Base Saturation Voltage (Note 5) —0.88 —1.1 —0.84 —1.1 Volts I. = 50 mA [, = 9.0 mA 
BE(sat) Pulsed Base Saturation Voltage (Note 5) —0.9 —1.2 —0.88 —1.2 Volts 1I,.=50mA I, = 16.67 mA 
Co Collector to Base Capacitance (f = 1.0 MHz) 2.2 3.5 2.2 3.5 pF I. =0 Vog = —10V 
Cor Emitter to Base Capacitance (f = 1.0 MHz) 4.0 9.9 4.0 9.9 pF IW =0 Vig = —0.5V 
NF Noise Figure (f = 100 MHz) 3.5 7.0 dB Ik=10mA VQ. =—5.0V 


Notes on page 2. 


*Planar is a patented Fairchild process. 
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9-405 


~ FAIRCHILD TRANSISTOR 2N5244 — 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


POST-IRRADIATION | 
SYMBOL CHARACTERISTICS PRE-IRRADIATION  (3x10'*nvt>10 keV) UNITS TEST CONDITIONS 
MIN. TYP. MAX. MIN. TYP. MAX. 


Turn On Time (Note 6) I,, ~~ 16.67 mA 
Turn Off Time (Note 6) I,, = 16.67 mA 


| Ip2 = —16.67 mA 

CES Collector Reverse Current | : Ver = 0 
logs(125°C) Collector Reverse Current | = Vee = 0 

Collector to Base Breakdown Voltage —40 IL=0 

Collector to Emitter Breakdown Voltage —40 —56 - | Vee = 0 

Emitter to Base Breakdown Voltage —5.0 —54 , é Ie = 10HA 
Vee {sus) Collector to Emitter Sustaining Voltage —40 —56 I, = 10 mA (pulsed) 1, = 0 

(Notes 4 and 5) , 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 175°C/Watt (derating factor of 5.71 mW/° C); sivetion to ambient thermal 
resistance of 500°C/Watt (derating factor of 2.06 mW/°C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. | 

(6) See switching circuit for exact values of I., I,, and I,.. 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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2N5292 
RADIATION RESISTANT, 
PNP HIGH SPEED SATURATED SWITCH 


DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTOR 


GUARANTEED PERFORMANCE AFTER NEUTRON IRRADIATION OF 3 x 10" nvt > 10 keV 


e FAST SWITCHING. ........ t,,, = 25 ns (MAX) AFTER RADIATION a inte pinata 
| | t4¢ == 35 ns (MAX) AFTER RADIATION ; 

e HIGH FREQUENCY........ f= 600 MHz (MIN) AFTER RADIATION JEDEC (T0-18) outline 

¢ LOW CAPACITANCE........ C.,, = 4.5 pF (MAX) AFTER RADIATION — 


LOW SATURATION VOLTAGE . . . Vo¢)..4, = —0.65 V (MAX) AT I, = 100 mA AFTER RADIATION 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


. Seating i 
Maximum Temperatures | Ears 
Storage Temperature —65°C to +200°C ore 
Operating Junction Temperature 200°C 01954, 
Lead Temperature (Soldering, 60 second time limit) 300°C , | 
Maximum Power Dissipation (Notes 2 and 3) — 
Total Dissipation at 25°C Case Temperature 1.0 Watts 
at 100°C Case Temperature | 0.72 Watt 
at 25°C Ambient Temperature 0.36 Watt 
Maximum Voltages . 
Vero Collector to Base Voltage —12 Volts 046 
Vero Collector to Emitter Voltage (Note 4) | —12 Voits we mee 
Vins Emitter to Base Voltage —4.5 Volts | Ot teeta ce aa ced 


Leads are gold-ptated kovar 
Collector internally connected to case 
Package weight is 0.44 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


POST-IRRADIATION 
SYMBOL CHARACTERISTICS PRE-IRRADIATION  (3x10'* nvt > 10 keV) ~——-UNITS TEST CONDITIONS 
MIN. TYP. MAX. MIN. TYP. MAX. 


Turn On Time (Note 5, Figure 1) 25 Io ~ 30 mA 
Turn Off Time (Note 5, Figure 1) 35 I, ~ 30 mA 


Charge Storage Time Constant (Note 6, Figure 2) 15 20 5.0 20 Ic ~ 10 mA 


Voersat) Pulsed Collector Saturation Voltage (Note 6) —0.06 —0.12 —0.113 —0.24 Ic = 10 mA 
Voetsat Pulsed Collector Saturation Voltage (Note 6) —0.12 —0.19 —0.212 —0.4 Ic = 30 mA 
Vectsat] Pulsed Collector Saturation Voltage (Note 6) —0.28 —0.44 —0.367 —0.65 I, = 100 mA 
BE Isat} Pulsed Base Saturation Voltage (Note 6) —0.78 —0.82 —0.92 —0.83 —0.95 I, =10mA 
BEsat) Pulsed Base Saturation Voltage (Note 6) —0.85 —0.93 —1.2 - —0.93 —1.2 Ic = 30 mA 
BEIsat} Pulsed Base Saturation Voltage —10 —1.14 —1.6 —1.14 —1.75 Ic = 100 mA 
High Frequency Current Gain (f = 100 MHz) 8.0 
Collector to Base Capacitance (f = 1.0 MHz) : 4.5 
Emitter to Base Capacitance (f = 1.0 MHz) ; 6.0 
DC Pulse Current Gain (Note 6) 30 
hee DC Pulse Current Gain (Note 6) 40 
hee DC Pulse Current Gain (Note 6) 30 
he-(—55°C) | DC Pulse Current Gain (Note 6) 20 
CES Collector Reverse Current 
logs(125°C) Collector Reverse Current 
Veo rsus) Collector to Emitter Sustaining Voltage (Notes 4 and 6) —12 


Collector to Base Breakdown Voltage —12 
Collector to Emitter Breakdown Voltage —12 
Emitter to Base Breakdown Voltage —4,5 
Notes on Page 4 *Fairchild is a patented Fairchild process. 
7” 
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FAIRCHILD TRANSISTOR 2N5292 fk 


TYPICAL ELECTRICAL CHARACTERISTICS 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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-0.1 -0 “0.5 -1.0 -2.0 0 -10 © -20 ae 2.0 5.0 10 20 a 100 200 
REVERSE BIAS VOLTAGE - VOLTS - COLLECTOR CURRENT - Ty ~ AMBIENT TEMPERATURE ~ °C - COLLECTOR- -EMITTER VOLTAGE - VOLTS 
| . | AVERAGE PROPAGATION DELAY FIVE STAGE RING OSCILLATOR 
COLLECTOR REVERSE CURRENT PER TRANSISTOR VERSUS FOR MEASUREMENT OF 
~ VERSUS TEMPERATURE 4 COLLECTOR duces PROPAGATION DELAY 
100 é 
: 5 “Vee 
le 
Dantuapasan Pt Le an an 
pe Ett A | : ie 
Pe ae Sem eal pe S ae 
7 eZee eee me ead a 
ee 7 sae > 
2p ais ase hee —— = 
2 =. 5 TRANSISTORS 
SRE ReRReRE eee ae 
5 125 150 0 -2.0 -4.0 -6.0 -8.0 -10 ted = sO tocc 
a sce Se aee °C Vec 7 COLLECTOR SUPPLY VOLTAGE - VOLTS . 
SWITCHING TIME TEST CIRCUIT STORAGE TIME TEST CIRCUIT NON SATURATED 
FIGURE 1 FIGURE 2 SWITCHING PERFORMANCE 
-3.0V 
-3.0V 
94Q 270Q 
Vout 672 
. +10V Vout 
: 4 pF “2 oe Scope ae ; asada eaane | OUTPUT 
: e 2.0kQ Zin 2100 k Q IN t, £1.0ns 
Pulse Generator a Ziy 210M 
tp £1.0ns Pulse Generator 
PW = 400 ns = — t, $1.0ns = 
PPS = 150 PW = 400 ns 
Zn = 502 . PPS = 150 
ton Veg=0. Vin =-12.8V . | Z yy = 50 2 
tort Veg =-18.8 V, Viy = +23.5V te5¥ 
, NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 175°C/Watt (derating factor of 5.71 mW/°C); junction to ambient © 
thermal resistance of 486°C /Watt (derating factor of 2.06 mW/°C). 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication ApP- 4/2. 

(5) See switching circuit for exact values of Ic, I8:, and Isz. 

(6) Pulse Conditions: length — 300 us; duty cycle = 1%. 
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SE7001 - SE7002 
NPN HIGH-VOLTAGE AUDIO / VIDEO AMPLIFIERS 


DIFFUSED SILICON PLANAR* TRANSISTORS 


The SE7001 and SE7002 are NPN silicon PLANAR transistors designed for use in high-voltage 
video amplifier and line operated radio audio output applications. They feature low output capaci- 


PHYSICAL DIMENSIONS 


tance and a five watt power rating. These devices are capable of producing up to one watt in high- in accordance with 
voltage class ‘‘A’’ audio stages. JEDEC (TO-5) outline 
Fm 
ABSOLUTE MAXIMUM RATINGS [Note 1] cane nee | 
Maximum Temperatures | 8 m | J fl 
Storage Temperature , —65°C to +200°C 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, 60 sec time limit) 300°C Maximum 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 5.0 Watts 
at 25°C Free Air Temperature [Notes 2 and 3] 0.8 Watt 
Maximum Voltages | SE7001 SE7002 noves ana ; 
Vso Collector to Base Voltage 150 Volts 120 Volts | colestor “internally connect caiehi 
Veo Collector to Emitter Voltage [Note 4] 150 Volts 120 Volts 
Veso Emitter to Base Voltage 5.0 Volts 5.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SE7001 SE7002 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


ee DC Pulse Current Gain [Note 5] 30 60 Ilc=30MmMA Ve=10V 
Vee (Sat) Base Saturation Voltage ; 0.8 0.9 Volts Ic=50mA l= 5.0 mA 
Vce (sat) Collector Saturation Voltage : : 0.33 2.0 Volts lc = 50mA l= 5.0mA 
Ne Small Signal Current Gain 25 50 lc=10mA Ve =5.0V 
(f = 1.0 kHz ) 
Nite High Frequency Current Gain : : 2.0 3.0 lce=30MA Vee=10V 
| (f = 20 MHz) | 
BV cso Collector to Base Breakdown 120 lc=0.1mMA E£ =O 
Voltage 
Vcro (Sust) Collector to Emitter Sustaining 120 lc = 30 mA Is =O 
Voltage [Note 4] : (pulsed) 


Additional Electrical Characteristics on page 2. 


* Planar is a patented Fairchild process. 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 35° C/watt (derating rePlor of 
28.6 mW/°C); junction-to-ambient thermal resistance of 219°C/watt (derating factor of 4.56 mW/°C). 

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Pub. APP-4. 

(5) Pulse Conditions: length = 300 usec; duty cycle = 1%. 
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FAIRCHILD TRANSISTORS SE7001°*SE7002 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SE7001 SE7002 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. | UNITS TEST CONDITIONS 
hee DC Pulse Current Gain [Note 5] 25 60 25 60 | lc=10MmMA Ve=10V 
Icso Collector Cutoff Current 0.3 100 0.3 100 nA I =O Ves = 75 V 
Ico (150°C) Collector Cutoff Current 2.0 50 2.0 50 «BA lr =O Ves = 75 V 
leso Emitter Cutoff Current | 100 | 100 nA lc = 0 Ves = 4.0 V 
Cobo Output Capacitance 6.0 9.0 6.0 12 pF IE =O Ves = 20 V 
Cre Emitter Transition Capacitance 70 80 70 80 pF Ic = 0 Ves = 0.5 V 
BVeés0 Emitter to Base Breakdown 5.0 5.0 Volts I/ce=O- le = 0.1 mA 
Voltage 
TYPICAL COLLECTOR CHARACTERISTICS * 
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FAIRCHILD TRANSISTORS SE7001+SE7002__ 


TYPICAL SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 


SYMBOL CHARACTERISTIC TYPICAL UNITS TEST CONDITIONS 
Rte Small Signal Current Gain 50 lc = 1.0mA Ve = 5.0 V 
ie Input Resistance 1.5 k ohms le = 10mA Vee = 5.0 V 
Noe Output Conductance . +8 umhos lc=1.0mA Vee = 5.0 V 
Are Voltage Feedback Ratio 1.5 x10“ lc = 1.0mA Vee = 5.0 V 
Hip Input Resistance 27 - ohms lc = 1.0mMmA Vcpe = 5.0 V 
Hop Output Conductance 0.09 - umhos lc=1.0mA Vee = 5.0 V 
Hep Voltage Feedback Ratio 0.25. | x10“ lo=1.0mA | Ves = 5.0V 


TYPICAL COMMON EMITTER CHARACTERISTICS 
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CHARACTERISTICS RELATIVE TO VALUE AT I, * 1.0mA 
CHARACTERISTICS RELATIVE TO VALUE AT Vor =5.0V 


TYPICAL COMMON BASE CHARACTERISTICS 
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SE8001 « SE8002 
NPN MEDIUM POWER 


SILICON PLANAR* EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION - The Fairchild SE8001 and SE8002 are NPN silicon PLANAR epitaxial transistors designed for 


general purpose use. They are suitable for one watt class ''A" and up to ten watt class 'B" audio output stages. These | PHYSICAL DIMENSIONS 
: ith 
transistors also feature low saturation voltage at high current which makes them desirable for television applications JEDEC (10.5) outline 


such as vertical oscillator, horizontal driver, and audio output circuits. 370 1, 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Operating Junction Temperature 200°C Maximum 

Storage Temperature | -65°C to +200°C SLEADS 
.019 

Soldering Temperature (60 sec time limit) 300°C Maximum 016 OA 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Note 2) | 5.0 Watts 
at 100°C Case Temperature (Note 2) 2.8 Watts 
at 25°C Ambient Temperature (Note 2) 0. 87 Watt 
Maximum Voltages Collector 
7 SE8001  SE8002 euros 
VoRo Collector to Base Voltage | 60 Volts 80 Volts 028 029 
Vian Collector to Emitter Voltage (Note 3) | 30 Volts 40 Volts ee Leads ae olla Kova — 
VEBO Emitter to Base Voltage 5.0 Volts 5.0 Volts Ee Sen 


SE8001 SE8002 
Characteristic Min. Max. Min. Max. Test Conditions 


DC Pulse Current Gain (Note 4) 20 40 120 
DC Pulse Current Gain (Note 4) 25 

High Frequency Current Gain (f = 20 MHz) 2.0 . 2.0 
Collector Saturation Voltage (Note 5) 


150 mA 

5900 mA 
50 mA 

1.0A 

10A 
0 


{mt 
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Base Saturation Voltage (Note 5) 
Collector Cutoff Current 
Collector Cutoff Current 
Collector Cutoff Current 
Collector Cutoff Current 


Emitter Cutoff Current 
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Output Capacitance 0 
100 vA 


= 30 mA 
(pulsed) 
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Collector to Base Breakdown Voltage 


—  — pe 
Qo A 
— 
oO 


Collector to Emitter Sustaining Voltage 
(Notes 3 and 4) 


Emitter to Base Breakdown Voltage | ; : 100 pA 


NOTES: * Planar is a patented Fairchild process. 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 35°C /watt (derating factor of 28.6mW/°C. Junction-to-ambient 
thermal resistance of 200°C /watt (derating factor of 5.0mW/°C). 


(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
(4) Pulse Conditions: length = 300 psec; duty cycle = 1.0%. 
(5) Saturation voltages measured with 1/4" lead length. 
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SE8010 » SE8012 
NPN RF AMPLIFIER 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


e HIGH POWER DISSIPATION . . . P, = 800 mW ATT, = 25°C 


Py = 4.0 WAT T, = 25°C PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS 
e HIGH POWER GAIN. ....... 600 mW P, AT 27 MHz | in accordance with in accordance with 
EDE -39) outl 
° HIGH VOLTAGE.......... Vero — 60 V JEDEC (TO-39) outline JEDEC (TO-105) outline 
. DIA 1325 age a 
ABSOLUTE MAXIMUM RATINGS (Note 1) | 339 pia, 
Maximum Temperatures SE8010 SE8012 
Storage Temperature —65°C to +200°C —65°C to +125°C 
Operating Junction Temperature 200°C Maximum = 125°C Maximum 
Maximum Power Dissipation (Notes 2 and 3) SE8010 SE8012 500 MIN. 
Total Dissipation at 25°C Case Temperature 4.0 W 4.0W | | i 
| at 25°C Free Air Temperature 800 mW 500 mW 
Maximum Voltages and Current SE8010 SE8012 
Vego Collector to Base Voltage 100 Volts 100 Volts 
Vee Collector to Emitter Voltage (Note 4) —-60 Volts 60 Volts 
Vego Emitter to Base Voltage 6.0 Volts 6.0 Volts ; 
Ie Collector Current 900 mA 900 mA ’ x INDENTATION 
NOTES All dimensions in inches 
NOTES: All dimensions in inches Leads are gold-plated nickel 
Leads are gold-plated kovar Package is electrically Non- 
Collector internally connecied to case conductive material 
Package weight is 1.23 gram Package weight is 0 66 gram 
SE8010 -- SE8012 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) *Planar is a patented Fairchild process. 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS | 
Gore Amplifier Power Gain (f = 27 MHz) (Note 6) 10.8 12 dB Vop = 12V P. = 50 mW 
hee _ DC Pulse Current Gain (Note 5) 4G 150 I, = 100 mA Vop = 1.0V 
hee DC Pulse Current Gain (Note 5) 15 I, = 900 mA Vop = 3.0V 
he, High Frequency Current Gain (f = 100 MHz) 3.0 I. = 50 mA Vep = 10V 
Vee (sat) Pulsed Collector Saturation Voltage (Note 5) 0.75 Volts I. = 500 mA |, = 50 mA 
Vee(sat) Pulsed Emitter Saturation Voltage (Note 5) 1.20 Volts I. = 500 mA |, = 50 mA 
lees Collector Reverse Current 900 nA Veg = 90V Veg = 0 
Ci, Collector-Base Capacitance 9.0 pF Veg = 10V I. =0 
Ca. Emitter-Base Capacitance 65 pF Vip = 0.5V IL =0 
BVcR0 Collector to Base Breakdown Voltage 100 Volts I. = 100 vA I. =0 
VoEo(sus} Collector to Emitter Sustaining Voltage (Note 5) 60 Volts I, = 10 mA I, =0 
BV 30 Emitter to Base Breakdown Voltage 6.0 Volts |. = L00HA IL =0 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C, a junction to case thermal resistance of 43.8°C/Watt (derating factor of 22.8 mW/°C) and a junction to en 
thermal resistance of 219°C/Watt (derating factor of 4.56 mW/°C) for the SE8010. These ratings give a maximum junction temperature of 125°C, a junction to case thermal 
resistance of 25°C/Watt (derating factor of 40 mW/°C) and a junction to ambient thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C) for the SE8012. 

(4) Rating refers to a high-current point where collector to emitter voltage is IoMest: 

(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 

(6) See Test Circuit. 
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FAIRCHILD TRANSISTORS SE8010 + SE8012— 


TYPICAL ELECTRICAL CHARACTERISTICS 


TYPICAL DRIVER AMPLIFIER CONTOURS OF CONSTANT GAIN 
PERFORMANCE BANDWIDTH PRODUCT (f:) COLLECTOR CHARACTERISTICS* 
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COLLECTOR CHARACTERISTICS* REVERSE BIAS VOLTAGE VERSUS COLLECTOR CURRENT COLLECTOR CURRENT 
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*Single family characteristic on Transistor Curve Tracer. 
Pin= 50mW 27 MHz DRIVER P out= 600mW MIN 
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+12V AT 100mA(TYP) 


Ci, C2 — 7 to LOOpF, compression mica trimmer (Arco 423) 
C3 — 43 to 63pF; compression mica trimmer (Arco 402) in parallel with 43pF. Dipped mica. 
Li — 0.35uH (7 T Air Dux 408) 
T; — 9 turns primary, 5 turns secondary 
No. 18 enamel! close wound on !4 inch slug tuned form 
(CTC 1535-2-2, red slug). 


SE8040 - SE8041 - SE8042 - SE8540 - SE8541 - SE8542 


NPN-PNP GENERAL PURPOSE COMPLEMENTARY AMPLIFIERS 
DIFFUSED SILICON PLANAR* TRANSISTORS 


NPN AND PNP COMPLEMENTS (Note 7) . . . 


e LOW SATURATION VOLTAGE.......... 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 
Storage Temperature 


MATCHED hee. GROUPINGS AVAIDABEE (See Note 7) 
HIGH GAIN 


hee = 40-540 AT 150 mA, 1.0 V 

hee = 30 (MIN) AT 500 mA, 1.0 V 
SE8040, SE8041 AND SE8042 ARE NPN 
SE8540, SE8541 AND SE8542 ARE PNP 


Vecteat) = 0-12 V (MAX) AT 150 mA, 0.3 V (MAX) 
AT 500 mA FOR SE8040, SE8041 AND SE8042 


Vocicat) = —0-25 V (MAX) AT 150 mA, —0.7 V (MAX) 


AT 500 mA FOR SE8540, SE8541 AND SE8542 


SE8041 
SE8541 


SE8040 
SE8540 


SE8042 
SE8542 


—55°C to +125°C —65°C to +200°C —65°C to +200°C 


Operating Junction Temperature +125°C +200°C 

Lead Temperature (Soldering, 10 second time limit) +260°C +300°C 
Maximum Power Dissipation (Notes 2, 3 and 4) 

Total Dissipation at or below 100°C Case Temperature 

Total Dissipation at 25°C Case Temperature 4.0 Watts 4.0 Watts 

at 25°C Free Air Temperature 0.5 Watt 0.8 Watt 

SE8040 

: ; SE8041 

Maximum Voltages and Current SE8042 

Vero Collector to Base Voltage 30 Volts 

Vero Collector to Emitter Voltage (Note 5) 30 Volts 

VeBo Emitter to Base Voltage 6.0 Volts 

C Continuous Collector Current (T. = +/5°C) 1.0 Amp 

le Continuous Collector Current (T. = +100°C) 9.75 Amp 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


+200°C 
+300°C 


4.0 Watts 


1.0 Watt 


SE8540 
SE8541 
SE8542 
— 30 Volts 
—30 Volts 
— 5.0 Volts 
1.0 Amp 
0.75 Amp 


TEST CONDITIONS 


Veg = LOV 


SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS (Reverse Voltage Polarity For PNP) 
hee DC Pulse Current Gain (Note 6) 40 70 540 I, = 150 mA 
hee DC Pulse Current Gain (Note 6) 30. = 65 I, = 500 mA 
Verotsus) Collector to Emitter Sustaining SE8040 30 Volts 1, =30mA 
Voltage (Notes 5&6) SE8041, SE8042 : 
Vee Collector to Emitter Sustaining SE8540 —30 Volts 1, =30mA 
Voltage (Notes 5&6) SE8541, SE8042 
BVcgq «~—SsCCollector to Base Breakdown  SE8040 30 Volts I, =10HA 
Voltage SE8041, SE8042 
BVcaq ~——« Collector to Base Breakdown =SE8540 —30 Volts = 100 uA 
Voltage SE8541, SE8542 
Veersaty Pulsed Collector Saturation SE8040 0.35 1.0 Volts !,=1.0A 
‘ Voltage (Note 6) SE8041, SE8042 
Veersaty Pulsed Collector Saturation SE8540 —0.5 —1.3 Volts I, =1.0A 
Voltage (Note 6) SE8541, SE8542 
Veetsat) Pulsed Collector Saturation SE8040 0.2 0.3 Volts I, =500mA | 
Voltage (Note 6) SE8041, SE8042 
Voersat) Pulsed Collector Saturation SE8540 —0.3 —0.7 Volts 1, =500 mA 
Voltage (Note 6) SE8541, SE8542 
Voetsaty - Pulsed Collector Saturation SE8040 0.08 0.12 Volts 1, =150mA 
| Voltage (Note 6) SE8041, SE8042 
Veetsat) Pulsed Collector Saturation SE8540 —0.15 —0.25Volts 1, = 150 mA | 
Voltage (Note 6) SE8541, SE8542 


Additional Electrical Characteristics on Page 2 


Notes on Page 6 
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PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TOQ-105) outline 


325M pe oe 


500 MIN. 


3 LEADS ~” 
019 

DIA. | 
.016 en 7 


e200 


~ COLLECTOR 


INDENTATION 


NOTES All dimensions tn inches 
Leads are gold plated nickel! 
Package 1s electrically Non: 
conductive material 
Package weight is 0 66 gram 


SE8040 « SE8540 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (T0-39) outline - 


370 5 


350 > Tes SDA jon | 


Seating 
Plane ' 


3 Leans —” 


von (| fd | 


\N - Collector 


— O40 
028 29 
NOTES: All dimensions in inches 

Leads are gold plated kovar 

Collector internally connected to case 

Package weight 1s 1 2.3 grams 


SE8041 ¢ SE8541 
SE8042 ¢ SE8542 


*Planar is a patented Fairchild process. 
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| FAIRCHILD TRANSISTORS SE8040 - SE8041 + SE8042 + SE8540 - SE8541 - SE8542 | 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
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SE8040 © SE8041 © SE8042 SE8540  SE8541 © SE8542 


, TEST CONDITIONS 
CHARACTERISTICS 


SYMBOL MIN. TYP. MAX. MIN. TYP. MAX. UNITS —-SRSer8? Vattage Pole) 
hee DC Pulse Current Gain (Note 6) 30 60° 30 68 | Ie =10mA VQ-=1.0V 
Vaeisat) Pulsed Base Saturation Voltage (Note 6) 0.95 ‘1.2 —~0.96 —1.2 Volts Ic=10A 1l,=33 mA> 

| Veetsaty Pulsed Base Saturation Voltage (Note 6) 0.93 1.0 —0.92 —1.15 Volts I. =500mA |, = 25 mA 
| Viacrcat) Pulsed Base Saturation Voltage (Note 6) 0.82 0.85 —0.79 —1.1 Volts 
Vee(on) Pulsed Base Emitter (On) Voltage (Note 6) 0.63 0.68 0.73 —0.65 —0.68 
| leno Collector Cutoff Current 0.9 50 0.1 
| — lego(65°C) —— Collector Cutoff Current (SE8040) .008 5.0 (SE8540) .002 
logo(125°C) Collector Cutoff Current (SE8041, 0.1 20 (SE8541, 0.1 
SE8042) SE8542) 
BV e865 Base to Emitter Breakdown Voltage 6.0 — —5.0 
Base to Emitter Cutoff Current 2.0 30 2.0 
High Frequency Current Gain (f = 100 MHz) 1.3 2.3 5.0 1.0 2.0 
Collector to Base Capacitance (f = 1.0 MHz) 9.0 12 20 
Emitter to Base Capacitance (f = 1.0 MHz) 60 65 80 


TYPICAL ELECTRICAL CHARACTERISTICS 7 
SE8540 ¢ SE8541 * SE854 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURREN 


SE8040 ° SE8041 * SE8042 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


BASE TO EMITTER ON VOLTAGE 


BASE TO EMITTER ON VOLTAGE 
VERSUS COLLECTOR CUR 


VERSUS COLLECTOR CURRENT 


200 


Nop ON pee 


ney - DC PULSE CURRENT GAIN 
Ic - COLLECTOR CURRENT - mA 
Neg ~ DC PULSE CURRENT GAIN 


I¢ 7 COLLECTOR CURRENT - mA 


100 
Io - COLLECTOR CURRENT - mA 
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1000 -0.6 -0.8 -1.0 


Vee(on) 7 BASE TO EMITTER ON VOLTAGE - VOLTS 
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BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


Veeisaty > BASE SATURATION VOLTAGE - VOLTS 


Vegisat) ~ COLLECTOR SATURATION VOLTAGE - VOLTS 


100 
I~ > COLLECTOR CURRENT - mA 


1000 


COLLECTOR CUTOFF CURRENT 


mA 


Ieyg ~ COMLCTOR CUTOFF CURRENT - nA 


le COLLECTOR CURRENT - 


Vep 7 COLLECTOR TO BASE VOLTAGE - VOLTS 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


Ie ~ COLLECTOR CURRENT - mA 
Si 


DISTRIBUTION OF 
BASE EMITTER VOLTAGE 
VERSUS COLLECTOR CURRENT 


- nA 
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BASE EMITTER ON VOLTAGE - VOLTS 


0.8 0.9 - 1.0 
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Ver(sat) BASE SATURATION VOLTAGE - VOLTS 


lego ~ COLLECTOR CUTOFF CURRENT 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 


COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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Ie ~ COLLECTOR CURRENT - mA 
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COLLECTOR CUTOFF CURRENT 
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SE8040 + SE8041 + SE8042 


TYPICAL LARGE SIGNAL COLLECTOR CHARACTERISTICS 
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TYPICAL COLLECTOR SATURATION CHARACTERISTICS 
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TYPICAL SMALL SIGNAL COLLECTOR CHARACTERISTICS 
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FAIRCHILD TRANSISTORS SE8040 - SE8041 « SE8042 - SE8540 - SE8541 + SE8542 | 


SE8540 + SE8541 + SE8542 


TYPICAL LARGE SIGNAL COLLECTOR CHARACTERISTICS 
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Veg ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS 


TYPICAL COLLECTOR SATURATION CHARACTERISTICS 
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TYPICAL SMALL SIGNAL COLLECTOR CHARACTERISTICS 
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a COLLECTOR-BASE AND EMITTER 
GAIN BANDWIDTH PRODUCT BASE CAPACITANCE VERSUS 
VERSUS COLLECTOR CURRENT REVERSE BIAS VOLTAGE 


250 


f = LOOMHz 
Te = 25°C 


f; - GAIN BANDWIDTH PRODUCT - MHz 
CAPACITANCE - pF 
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Ie ~ COLLECTOR CURRENT - mA 


REVERSE BIAS VOLTAGE - VOLTS 
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FAIRCHILD TRANSISTORS SE8040 + SE8041 + SE8042 - SE8540 + SE8541 - SE8542_ 


Figure 1—SCHEMATIC DIAGRAM 


Vcc 


Table 1—SCHEMATIC VALUES 


Circuit Voltage 
Load Resistance 


a~ Om BP W RO 


12V 
A ohm 


SE4021 
2N4249 
SE8040 


-SE8540 


FDH694 
2.2 MQ 
2.7 MQ 
1.2 MQ 
22 kQ 
100 2 
180 2 
120 2 
0.01 uF 
0.01 uF 


18 V 


- 8ohm 


SE4021 
2N3638 
SE8040 
SE8540 
FDH694 
4.7 MQ 
4.7 MQ 
1.2 MQ 
22 kQ 

47 kQ 

180 2 

120 2 

0.01 uF 
0.01 uF 


28 V 
16 ohm 


SE4021 
2N3638 


ho 


25 HF, 6V 
500 uF, 15 V 


50 uF, 6 V 
900 uF, 10 V 


C209 09 9 OO DW A 


250 uF, 20 V 


‘A 


BIAS CURRENT 
VERSUS TEMPERATURE 


HARMONIC DISTORTION VERSUS 
POWER OUTPUT (f = 1 kHz) 


BIAS CURRENT - pA 
TOTAL HARMONIC DISTORTION ~- % 


LOMW 1OOMW iW 10W 
TEMPERATURE 'C OUTPUT POWER 


FIGURE 2 


For additional information, send for Fairchild Application Brief 58 
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| FAIRCHILD TRANSISTORS SE8040 + SE8041 - SE8042 - SE8540 - SE8541 - SE8542 


MAXIMUM FORWARD BIASED 

POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
SE8040, SE8540 ONLY 


TIE 


6 50% DUTY CYCLE 
\putst WIDTH + 5mS 


PULSED 


POWER DISSIPATION - WATTS 


COLLECTOR - EMITTER VOLTAGE - VOLTS 


MAXIMUM FORWARD BIASED 

POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
SE8040, SE8540 ONLY 


-— 50% DUTY CYCLE 
SED PULSE WIDTH <s 5mS 


aomae ee 
oe 


sawmills. hie 


POWER DISSIPATION - WATTS 


COLLECTOR - EMITTER VOLTAGE - VOLTS 


* Reverse Voltage Polarity for SE8540, SE8541 and SE8542 


NOTES: 


POWER DISSIPATION - WATTS 


POWER DISS! PATION - WATTS 


MAXIMUM FORWARD BIASED 

POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
SE8041, SE8541 ONLY 


5m DUTY CYCLE ¥ = 
PULSE WIDTHS 51 = 
COLLECTOR - EMITTER VOLTAGE - VOLTS 
MAXIMUM FORWARD BIASED 
POWER DISSIPATION VERSUS 
COLLECTOR-EMITTER VOLTAGE 
SE8041, SE8541 ONLY 
E 


COLLECTOR ~ EMITTER VOLTAGE - VOLTS 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations if curves shown above will be exceeded. 


MAXIMUM FORWARD BIASED 

POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
SE8042, SE8542 ONLY 


x 50% DUTY CYCLE 
- —~4--.%S PULSE WIDTH < 5mS +--— 


COLLECTOR - EMITTER VOLTAGE - VOLTS 


MAXIMUM FORWARD BIASED 

POWER DISSIPATION VERSUS 

COLLECTOR-EMITTER VOLTAGE 
SE8042, SE8542 ONLY 


PULSED 


COLLECTOR - EMITTER VOLTAGE - VOLTS . 


(3) 


These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 25°C/Watt (derating factor of 40 mW/°C); junction to ambient thermal 
resistance of 200°C/Watt (derating factor of 5.0 mW/°C) for the SE8040 and SE8540. 

These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 43.7°C/Watt (derating factor of 22.8 mW/°C); junction to ambient 
thermal resistance of 219°C/Watt (derating factor of 4.56 mW/°C) for the SE8041 and SE8541; junction to ambient thermal resistance of 175°C/Watt (derating factor of 
5.71 mW/°C) for the SE8042 and SE8542. 

This rating refers to a high current point where collector to emitter voltage is lowest. 

Pulse Conditions: length = 300 ws; duty cycle = 1%. 

lf hee matching is required, order SE804 M and SE854 M. Equal numbers of NPN’s and PNP’s from the following classifications will be shipped and will be marked to 
indicate matching group(s). There is no guarantee of the quantities of individual groupings. At the manufacturer’s option, units marked with hre group suffixes (M1, etc.) may 
be shipped as SE8040 etc. 


GROUP M1 M2 M3 M4 M5 M6 M7 
hee RANGE 40-52 48-64 58-77 70-93 83-110 100-130 118-150 
I, = 150 mA M8 M9 M10 M11 M12 M13 M14 
Vop = 1.0V 135-183 163-220 197-263 235-315 285-380 340-450 410-540 


ec eee eee ee, 
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S18000 
PNP HIGH - VOLTAGE, HIGH CURRENT SWITCH 


SILICON PLANAR EPITAXIAL TRANSISTOR 


GENERAL DESCRIPTION - The S18000 is a PNP High-Voltage, High-Current Transistor 


designed for complementary use with the $17900 NPN Transistor in memory applications PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline. 


requiring breakdown voltage up to 50 volts and operating current to 600 milliamperes. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


pies 3270p 
| Boom yr 
Maximum Temperatures | 
ae 7 125 
Storage Temperature 7 -65°C to +200°C “ 
; Seating 
Operating Junction Temperature +200°C Maximum Plane 
Lead Temperature (Soldering, 60 sec. time limit) +300°C Maximum aie | | | | 
016°! 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 3.0 Watts 
at 25°C Free Air Temperature (Notes 2 and 3) 0.7 Watt 


Maximum Voltages 


Vono Collector to Base Voltage __ . -60 Volts 

Voro Collector to Emitter Voltage (Note 4) -50 Volts 

VERO Emitter to Pare Voltage ; | -5.0 Volts Cee rine 

Ta Collector Current Fone 2) | 600 mA | Fick: Beet a1 li came aie 


ELECTRICAL CHARACTERISTICS (25° C Free Air ferperaturs unless otherwise noted) 


Characteristic in. 5s ax. i Test Conditions 


DC Pulse Current Gain (Note 5) 100 mA 
DC Pulse Current Gain (Note 5) 300 mA 
DC Pulse Current Gain (Note 5) 500 mA 
hyp (-55°C) DC Pulse Current Gain (Note 5) | 100 mA 
Vop(sat) Collector Saturation Voltage (Note 5) she ; Volts 100 mA 


Vop(sat) Collector-Saturation Voltage (Note 5) ; ; Volts 500 mA 
Voz (sat) Collector Saturation Voltage (Note 5) : . ee 300 mA 
Vaz (at) ‘Gasd eatiration Voltage (Note 5) : ; Volts 300 mA 
Vg (sat) Base Saturation Voltage (Note 5) Volts 100 mA 


Viz (sat) Base-Emitter Saturation Voltage (Note 5) ; : Volts = 500 mA = 


Additional Electrical Characteristics on page 2 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations, 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58.3°C/Watt (derating factor of 17, Be °C) St 
ambient thermal resistance of 250°C/Watt (derating factor of 4.0mW/°C). 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 usec; duty cycle = 1%. 
(6) See switching circuit for exact values of I,, I, p and I, 9" 
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gi FAIRCHILD TRANSISTOR $18000 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) | 


Symbol Characteristic Min. Typ. Max, Units Test Conditions 


beg High Frequency Current Gain (f = 100Mc) 2.0 2.50 In = 50 mA Vor =-20 V 
Cc obo Output Capacitance 4.5 8.0 pf I, = 0 Vop =-10 V 
Cibo Input Capacitance 15 25 pf In = 0 Vip 0.5 V 
loRo Collector Cutoff Current 0.07 10 nA Vop = -40 V I, = 0 
Ta p9(100°C) Collector Cutoff Current , 10 ’ pA Vos =-40 V I, = 0 
BVapo Collector to Base Breakdown Voltage -60 Volts In = 10 wA I, = 0 
; BV EB Emitter to Base Breakdown Voltage -5.0 , Volts I, = 10 vA I, = 0 
Ve Eo (84st) Collector to Emitter Sustaining Voltage -50 Volts 10 mA I = 0 
(Notes 4 and 5) ; (pulsed) . . 
er | Turn On Time 40 70 nsec In = 300 mA 1 7 30 mA 
off Turn Off Time 120 150 nsec Tn = 300 mA, In1 = 30 mA, 
fe I, 2 = ~30 mA 
ro Turn On Time . (Note 6) 60 100 nsec In ~ 500 mA I, 1 *~ 50mA 
off Turn Off Time (Note 6) 70 100 nsec To ~ 500 mA, I, 1 * 50 mA, 
~ I, 9 © -50 mA 


TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 


ACTIVE REGION | SATURATION REGION | , .eeeineesees aie 
| VERSUS COLLECTOR CURRENT 


=; < BE) Ea 
Pues cs es | 
-40 = -400 ne < 
i TTT] : - ae) «4 Seer?) Saee eoaligy 
5 i) 3 = 1 || time rcrerey & Wy 
: ee ee = ae ee mM) Ee , 
: nee: — Ss ce oso ee 
ji COO) eA CCE) = eee 
a Pt gh WT cas a ee Mi = CCCI 
Flee] Zima one | ee 
ae ee Ae le ee ee 
-1 0 -0.4 -0.8 -1, “1.6 -2.0 0 -0.4 -0.8 “1.2 -1.6 -2.0 0.001 -0.01 -0.1 -1.0 -10 “100-500 
Vee - COLLECTOR EMITTER VOLTAGE - VOLTS Ver - BASE EMITTER VOLTAGE - VOLTS lc - COLLECTOR CURRENT - mA 
PULSED COLLECTOR SATURATION 
VOLTAGE ya acta 
BC ica REE ot ae om sme ag Sal a 
ae = al = 
< fori ie -400 ie =e < -400 s ais 
sae e rT] i. LIE 
: ee) fee BP: sete 
= ropa) fee PT td] & ia LG Ea 
[*) o S - Lo a 
| = 200 Y Jos i/o 2 ee oe sc OS 
Cee eer Ht 
YL ie ae Pind -100 Bs + = -100 led 
eae. | ne | ses | 
ci ees Fee Aa 
= -40 % -0.4 -0.8 -1.2 ~1.6 -2.0 : -0.4 -0.8 “1.2 ~1.6 "2. “3 0. 5.0 -10 -50 -100 -500 
Vee - COLLECTOR EMITTER VOLTAGE - VOLTS Ic - COLLECTOR CURRENT - mA 
PULSED BASE SATURATION 
VOLTAGE Tinach ceiee 
7 i, 
: : ic (ad 
: : i 9 Ga 
g : i LAY 
3 eas ATV 
S S / 
oO | eo 
ad L. 
-20 -& -60 -80 -100 -0. -0.8 -). -1. -2.0 , -10 -100 “00 
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* Single family characteristics on Transistor Curve Tracer. 
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Ip. - TURN OFF BASE CURRENT -mA 


aie i. 
~0.1 ae 0 


FAIRCHILD TRANSISTOR $18000 _ 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR REVERSE CURRENT 
VERSUS REVERSE BIAS VOLTAGE 


Veg ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT ae 


A 
HHI 


75mce 50mc 


Ie - COLLECTOR CURRENT - mA 


RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 


Ie - COLLECTOR CURRENT - mA 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


Bs - TURN ON BASE CURRENT - mA 


—— 


logs > COLLECTOR REVERSE CURRENT - nA 


100 —_ 
at ere 
o [TT T Tam 
oe <a 
—— a Ene 
as ees RL PG me Senses 

nme 4 aoe 
CoA 
Sy so 

i a ee 
ee a al 
ae A aa AD ee ee 
yo) 50 75 100 l 


SWITCHING TIME - nsec 


Vegi) - REVERSE BASE - EMITTER VOLTAGE - VOLTS 


Ig. - TURN OFF BASE CURRENT - mA 


COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 


25 150 
T, - AMBIENT TEMPERATURE - °C 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


Ic 7 10 tg, + 10 Ig, 


SLICE 
ee 2S, 


DELAY TIME VERSUS TURN ON 
BASE CURRENT AND REVERSE 
BASE EMITTER VOLTAGE 


emia EMAL Lf 
ee see 
aerate a 
AG A 
it 
J tt 
SIL fH nu 


we wy, 5.0 
“ TURN ON BASE CURRENT - mA 


= 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


IB” TURN ON BASE CURRENT - mA 
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-20 -50 


C - CAPACITANCE - pf 


1g, - TURN OFF BASE CURRENT - mA 


~ TURN OFF BASE CURRENT - mA 


SNITCHING TIMES - nsec 


2 


2 


INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 


REVERSE BIAS VOLTAGE - ree 


SWITCHING TIMES VERSUS 
AMBIENT TEMPERATURE 


fae Ge eee Re a 


meee 
8 fy ws 30mA es as 4 
| Le / _| 

. i a Gane a a Loe 
fe Me ee ee 
Yo WF 
pel | 

i ee 
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Vg a 


Ty ~ AMBIENT TEMPERATURE - °C 


STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS - 


© [igi ton 4-4 


IB) ~ TURN ON BASE CURRENT - mA 


FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 


'B ~ TURN ON BASE CURRENT - mA 


Toy and T,,- TEST CIRCUIT 


+4.0V -30V 


Vin Vout 
TO SAMPLING SCOPE 
| | ty < Insec 
3 Zin 2 L00KQ 
Vin=-LOV 
t, ts < 1Snsec 
P.W.= lusec — 
Zin=002 
Ic =300mA, Igy = 30mA, Igo =-30mA 
-30V 
luf 
+—o “our 
430 TO SAMPLING SCOPE 
tr < Insec 
VIN 10pf Zin 2 100KQ 
Vin=-9-7V aoe . = 
ty,te < 1LSnsec | 
P.W.= lusec a 
Zin 70902 


ip~500mA, Ibi 50mA, lpg -50mA 
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